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(54) COMMUNICATION METHOD AND RELATED DEVICE

(57) Embodiments of this application provide a com-
munication method and a related device. In the method,
a control plane entity CP sends a first message to a user
plane steering function entity USF. The first message
includes end user information, and indicates the USF to
schedule an end user based on the end user information.
Then, the CP determines, based on an identifier of a tar-
get UP carried in a first request message sent by the
USF, to schedule the end user to the target UP. In other
words, a scheduling policy of the end user is determined
via the USF. Then, the CP further processes a connection
between the end user and the target UP based on the
identifier of the target UP, so that the scheduling policy
of the end user is determined in a BNG device via the
USF. This reduces processing load of the control plane
entity CP, and improves communication performance.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 202010365472.2, filed with the China
National Intellectual Property Administration on April 30,
2020 and entitled "COMMUNICATION METHOD AND
RELATED DEVICE", which is incorporated herein by ref-
erence in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of wireless
communication, and in particular, to a communication
method and a related device.

BACKGROUND

[0003] With the development of a software-defined
network (software-defined network, SDN) controller
technology and a network functions virtualization (net-
work functions virtualization, NFV) technology, a metro-
politan area network evolves from a conventional net-
work-centric architecture to a data center-centric network
architecture.
[0004] In the current technology, to adapt to the data
center-centric network architecture, a conventional net-
work element device also needs to evolve from profes-
sional to universal in terms of network functions. As a
conventional broadband access gateway device, a BNG
(Broadband Network Gateway, broadband network gate-
way) is very important in a user broadband access serv-
ice and scenario. In the BNG, a control plane entity (con-
trol plane, CP) performs user authentication, access con-
trol, user scheduling, and the like on an end user who
accesses the BNG device.
[0005] However, with development of various internet
services, a requirement on a quantity of user sessions
supported by a BNG device and a user access bandwidth
continuously increase. A requirement on processing per-
formance of a CP in a current BNG device also continu-
ously increases. Consequently, processing load of the
CP is excessively heavy, and communication perform-
ance is affected.

SUMMARY

[0006] Embodiments of this application provide a com-
munication method and a related device, to implement
dynamic scheduling of an end user in a broadband net-
work gateway BNG device via a user plane steering func-
tion entity USF, reduce processing load of a control plane
entity CP, and improve communication performance.
[0007] A first aspect of the embodiments of this appli-
cation provides a communication method, applied to a
control plane entity (control plane, CP). The CP is includ-
ed in a broadband network gateway (broadband network
gateway, BNG), and the BNG further includes a user
plane steering function entity (user plane steering func-

tion, USF). In the method, the CP sends a first message
to the USF, where the first message includes end user
information, and the end user information includes user
access information and service level agreement SLA in-
formation. Then, the CP receives a first request message
from the USF, where the first request message includes
an identifier of a target UP, and the target UP is associ-
ated with an end user, that is, the first request message
indicates to schedule the end user based on the target
UP. Then, the CP processes a connection between the
end user and the target UP based on the identifier of the
target UP. The CP sends the first message to the USF.
The first message includes the end user information, and
indicates the USF to schedule the end user based on the
end user information. Then, the CP determines, based
on the identifier of the target UP carried in the first request
message sent by the USF, to schedule the end user to
the target UP. In other words, a scheduling policy of the
end user is determined via the USF. Then, the CP further
processes the connection between the end user and the
target UP based on the identifier of the target UP, so that
the scheduling policy of the end user is determined in the
BNG device via the USF. This reduces processing load
of the control plane entity CP, and improves communi-
cation performance.
[0008] In a specific implementation of the first aspect
of the embodiments of this application, the CP and the
USF may exchange data through a first communication
interface. The CP may send the first message to the USF
through the first communication interface, and the USF
may send the first request message to the CP through
the first communication interface.
[0009] In this embodiment, the CP and the USF may
exchange data through the first communication interface.
The first communication interface may include a NET-
CONF, RESTFUL, or another communication interface,
so that the CP and the USF may align, through the first
communication interface, content of messages transmit-
ted between the CP and the USF. This improves com-
munication efficiency.
[0010] In a specific implementation of the first aspect
of the embodiments of this application, the first message
may include a first object field, a first operation field, and
a first operation attribute field, and the first request mes-
sage includes a second object field, a second operation
field, and a second operation attribute field.
[0011] In this embodiment, in a communication inter-
face (for example, the first communication interface) be-
tween the CP and the USF, a data model that may be
used includes at least three fields, namely, an object field,
an operation field, and an operation attribute field. In this
case, the first message sent by the CP to the USF and
the first message sent by the USF to the CP may each
include the at least three fields, so that the CP and the
USF may align, based on the at least three fields, content
of messages transmitted between the CP and the USF.
This improves communication efficiency.
[0012] In a specific implementation, the first aspect of
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the embodiments of this application may be applied to a
scenario in which the CP schedules an end user to go
online. In this case, in the first message, the first object
field includes the user access information and the SLA
information, the SLA information includes initial SLA in-
formation, and the first operation field includes informa-
tion whose indication operation type is user online. In the
first request message, the second object field includes
the user access information, the second operation field
includes information whose indication operation type is
a first steering request, and the second operation at-
tribute field includes the identifier of the target UP.
[0013] In this embodiment, in the communication inter-
face between the CP and the USF, the CP may indicate
the to-be-scheduled end user to the USF by using the
user access information and the SLA information that are
included in the first object field; and indicate, by using
the information whose indication operation type is user
online included in the first operation field, the USF to
schedule the end user to go online. Then, in the commu-
nication interface between the USF and the CP, the USF
may indicate the currently scheduled end user to the CP
by using the user access information in the second object
field; indicate, by using the information whose indication
operation type is the first steering request included in the
second operation field, the CP to perform go-online steer-
ing of the end user; and indicate, by using the identifier
of the target UP included in the second operation attribute
field, the CP to steer the end user to the target UP. This
implements scheduling of an online connection of the
end user in the BNG.
[0014] In a specific implementation, the first aspect of
the embodiments of this application may be applied to a
scenario in which the CP updates an SLA of an end user.
In this case, in the first message, the first object field
includes the user access information and the SLA infor-
mation, the SLA information includes SLA update infor-
mation, and the first operation field includes information
whose indication operation type is user SLA update. In
the first request message, the second object field in-
cludes the user access information, the second operation
field includes information whose indication operation
type is a second steering request, and the second oper-
ation attribute field includes the identifier of the target UP.
[0015] In this embodiment, when the CP updates the
SLA of the end user, in the communication interface be-
tween the CP and the USF, the CP may indicate the to-
be-scheduled end user to the USF by using the user ac-
cess information and the SLA information that are includ-
ed in the first object field; and indicate, by using the in-
formation whose indication operation type is user SLA
update included in the first operation field, the USF to
update the SLA of the end user. Then, in the communi-
cation interface between the USF and the CP, the USF
may indicate the currently scheduled end user to the CP
by using the user access information in the second object
field; indicate, by using the information whose indication
operation type is the second steering request included

in the second operation field, the CP to perform steering
of the end user based on an updated SLA; and indicate,
by using the identifier of the target UP included in the
second operation attribute field, the CP to steer the end
user to the target UP. This implements scheduling of an
online connection of the end user in the BNG.
[0016] In a specific implementation of the first aspect
of the embodiments of this application, the user access
information includes a steering function entity SF identity
ID, QinQ information, and an initial user plane entity UP
ID.
[0017] In this embodiment, different user access infor-
mation may indicate one or more different end users. The
CP may indicate, to the USF by using information such
as the steering function entity SF identity ID, the QinQ
information, and the initial user plane entity UP ID that
are included in the user access information, one or more
different end users who need to be scheduled. In this
way, the end users who need to be scheduled can be
indicated to the USF in a plurality of implementations.
This improves implementation flexibility of the solution.
[0018] In a specific implementation of the first aspect
of the embodiments of this application, the user access
information further includes at least one of the following:
network segment information, a group UP ID, and an
access interface ID.
[0019] In this embodiment, the user access information
may include the SF ID, the QinQ information, and the
initial UP ID. In addition, when the user access informa-
tion needs to indicate to the USF to schedule a plurality
of different end users, the user access information may
further include the network segment information, the
group UP ID, and the access interface ID, to indicate to
the USF to schedule a plurality of different end users
corresponding to at least one of the network segment
information, the group UP ID, and the access interface ID.
[0020] In a specific implementation of the first aspect
of the embodiments of this application, that the CP proc-
esses a connection between the end user and the target
UP based on the identifier of the target UP may specifi-
cally include: The CP sends an identifier of the end user
to the target UP.
[0021] In this embodiment, the CP is configured to
schedule a connection between the end user and the
BNG. Specifically, in a process in which the CP process-
es the connection between the end user and the target
UP based on the identifier of the target UP, the CP may
send the identifier of the end user to the target UP, so
that the target UP knows to schedule the end user. This
implements dynamic scheduling between the end user
and the target UP.
[0022] A second aspect of the embodiments of this ap-
plication provides a communication method, applied to
a user plane steering function entity USF. The USF is
included in a broadband network gateway BNG, and the
BNG further includes a control plane entity CP and a
software-defined network SDN controller. In the method,
when the CP schedules an end user, the USF receives

3 4 



EP 4 132 197 A1

4

5

10

15

20

25

30

35

40

45

50

55

a first message from the CP, where the first message
includes end user information, and the end user informa-
tion includes user access information and service level
agreement SLA information. Then, the USF determines,
based on the first message, a target UP associated with
the end user, that is, the USF indicates the CP to schedule
the end user based on the target UP. Then, the USF
sends a first request message to the CP, where the first
request message includes an identifier of the target UP.
The USF receives the first message from the CP. The
first message includes the user access information and
the SLA information, and indicates the USF to schedule
the end user based on the end user information. Then,
the CP may determine, based on the identifier of the tar-
get UP carried in the first request message sent by the
USF, to schedule the end user to the target UP, so that
dynamic scheduling of the end user is implemented in
the BNG device via the USF. This reduces processing
load of the control plane entity CP, and improves com-
munication performance.
[0023] In a specific implementation of the second as-
pect of the embodiments of this application, the CP and
the USF may exchange data through a first communica-
tion interface. The CP may send the first message to the
USF through the first communication interface, and the
USF may send the first request message to the CP
through the first communication interface.
[0024] In this embodiment, the CP and the USF may
exchange data through the first communication interface.
The first communication interface may include a NET-
CONF, RESTFUL, or another communication interface,
so that the CP and the USF may align, through the first
communication interface, content of messages transmit-
ted between the CP and the USF. This improves com-
munication efficiency.
[0025] In a specific implementation of the second as-
pect of the embodiments of this application, the first mes-
sage includes a first object field, a first operation field,
and a first operation attribute field, and the first request
message includes a second object field, a second oper-
ation field, and a second operation attribute field.
[0026] In this embodiment, in a communication inter-
face (for example, the first communication interface) be-
tween the USF and the CP, a data model that may be
used includes at least three fields, namely, an object field,
an operation field, and an operation attribute field. In this
case, the first message sent by the CP to the USF and
the first message sent by the USF to the CP may each
include the at least three fields, so that the CP and the
USF may align, based on the at least three fields, content
of messages transmitted between the CP and the USF.
This improves communication efficiency.
[0027] In a specific implementation, the second aspect
of the embodiments of this application may be applied to
a scenario in which the CP schedules an end user to go
online. In this case, in the first message, the first object
field includes the user access information and the SLA
information, the SLA information includes initial SLA in-

formation, and the first operation field includes informa-
tion whose indication operation type is user online. In the
first request message, the second object field includes
the user access information, the second operation field
includes information whose indication operation type is
a first steering request, and the second operation at-
tribute field includes the identifier of the target UP.
[0028] In this embodiment, in the communication inter-
face between the USF and the CP, the CP may indicate
the to-be-scheduled end user to the USF by using the
user access information and the SLA information that are
included in the first object field; and indicate, by using
the information whose indication operation type is user
online included in the first operation field, the USF to
schedule the end user to go online. Then, in the commu-
nication interface between the USF and the CP, the USF
may indicate the currently scheduled end user to the CP
by using the user access information in the second object
field; indicate, by using the information whose indication
operation type is the first steering request included in the
second operation field, the CP to perform go-online steer-
ing of the end user; and indicate, by using the identifier
of the target UP included in the second operation attribute
field, the CP to steer the end user to the target UP. This
implements scheduling of an online connection of the
end user in the BNG.
[0029] In a specific implementation, the second aspect
of the embodiments of this application may be applied to
a scenario in which the CP updates an SLA of an end
user. In this case, in the first message, the first object
field includes the user access information and the SLA
information, the SLA information includes SLA update
information, and the first operation field includes infor-
mation whose indication operation type is user SLA up-
date. In the first request message, the second object field
includes the user access information, the second oper-
ation field includes information whose indication opera-
tion type is a second steering request, and the second
operation attribute field includes the identifier of the target
UP.
[0030] In this embodiment, when the CP updates the
SLA of the end user, in the communication interface be-
tween the USF and the CP, the CP may indicate the to-
be-scheduled end user to the USF by using the user ac-
cess information and the SLA information that are includ-
ed in the first object field; and indicate, by using the in-
formation whose indication operation type is user SLA
update included in the first operation field, the USF to
update the SLA of the end user. Then, in the communi-
cation interface between the USF and the CP, the USF
may indicate the currently scheduled end user to the CP
by using the user access information in the second object
field; indicate, by using the information whose indication
operation type is the second steering request included
in the second operation field, the CP to perform steering
of the end user based on an updated SLA; and indicate,
by using the identifier of the target UP included in the
second operation attribute field, the CP to steer the end
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user to the target UP. This implements scheduling of con-
nection update of the end user in the BNG.
[0031] In a specific implementation of the second as-
pect of the embodiments of this application, the user ac-
cess information includes a steering function entity SF
identity ID, media access control layer MAC information,
QinQ information, and an initial user plane entity UP ID.
[0032] In this embodiment, different user access infor-
mation may indicate one or more different end users. The
CP may indicate, to the USF by using the SF ID, the QinQ
information, the initial UP ID, and the like that are included
in the user access information, one or more different end
users who need to be scheduled. In this way, the end
users who need to be scheduled can be indicated to the
USF in a plurality of implementations. This improves im-
plementation flexibility of the solution.
[0033] In a specific implementation of the second as-
pect of the embodiments of this application, the user ac-
cess information further includes at least one of the fol-
lowing: network segment information, a group UP ID, and
an access interface ID.
[0034] In this embodiment, the user access information
may include the SF ID, the QinQ information, and the
initial UP ID. In addition, when the user access informa-
tion needs to indicate to the USF to schedule a plurality
of different end users, the user access information may
further include the network segment information, the
group UP ID, and the access interface ID, to indicate to
the USF to schedule a plurality of different end users
corresponding to at least one of the network segment
information, the group UP ID, and the access interface ID.
[0035] In a specific implementation of the second as-
pect of the embodiments of this application, the BNG
further includes the software-defined network SDN con-
troller, and after the USF receives the first message from
the CP, the method further includes: The USF may further
determine, based on the first message, an identifier of a
target steering function entity SF associated with the end
user and a virtual local area network VLAN identifier of
the end user. Then, the USF sends a second request
message to the SDN controller, where the second re-
quest message includes the VLAN identifier, the identifier
of the target SF, and the identifier of the target UP.
[0036] In this embodiment, the USF may further deter-
mine, based on the first message, the identifier of the
target SF associated with the end user and the VLAN
identifier. Then, the USF may indicate, by using the sec-
ond request message that includes the VLAN identifier,
the identifier of the target SF, and the identifier of the
target UP, the SDN controller to schedule, on the target
SF, the end user corresponding to the VLAN identifier to
the target UP. In a process of scheduling the end user
to the target UP, the end user may be scheduled to an
SF sub-interface corresponding to the target UP. The
SDN controller may control the SF to schedule end users
who access different SF sub-interfaces in the SF. There-
fore, the USF may schedule the end user to the target
UP via the SDN controller by using the second request

message. In this way, on a basis that a scheduling policy
of the end user is determined in the BNG device via the
USF, dynamic scheduling of the end user is also imple-
mented via the USF. This can further reduce processing
load of the control plane entity CP, and improve commu-
nication performance.
[0037] In a specific implementation of the second as-
pect of the embodiments of this application, the USF and
the SDN controller may exchange data through a second
communication interface. The USF may send the second
request message to the SDN controller through the sec-
ond communication interface.
[0038] In this embodiment, the USF and the SDN con-
troller may exchange data through the second commu-
nication interface. The second communication interface
may include a NETCONF, RESTFUL, or another com-
munication interface, so that the USF and the SDN con-
troller may align, through the second communication in-
terface, content of messages transmitted between the
USF and the SDN controller. This improves communica-
tion efficiency.
[0039] In a specific implementation of the second as-
pect of the embodiments of this application, the second
request message includes a third object field, a third op-
eration field, and a third operation attribute field.
[0040] In this embodiment, in a communication inter-
face (for example, the second communication interface)
between the USF and the SDN controller, a data model
that may be used includes at least three fields, namely,
an object field, an operation field, and an operation at-
tribute field. In this case, the second request message
sent by the USF to the SDN controller may include the
at least three fields, so that the USF and the SDN con-
troller may align, based on the at least three fields, con-
tent of messages transmitted between the USF and the
SDN controller. This improves communication efficiency.
[0041] In a specific implementation, the second aspect
of the embodiments of this application may be applied to
a scenario in which the USF schedules an end user to
go online. In this case, in the second request message,
the third object field includes the VLAN identifier, the third
operation field includes information whose indication op-
eration type is a third steering request, and the third op-
eration attribute field includes the identifier of the target
SF and the identifier of the target UP.
[0042] In this embodiment, when the USF determines,
based on the first message, that the end user needs to
be scheduled to go online, in the communication interface
between the USF and the SDN controller, the USF may
indicate the to-be-scheduled end user to the SDN con-
troller by using the VLAN identifier included in the third
object field; indicate, by using the information whose in-
dication operation type is the third steering request in-
cluded in the third operation field, the SDN controller to
perform go-online steering of the end user; and indicate,
by using the identifier of the target SF and the identifier
of the target UP that are included in the third operation
attribute field, the SDN controller to schedule, in the target
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SF, the end user to the target UP. This implements sched-
uling of an online connection of the end user in the BNG.
[0043] In a specific implementation, the second aspect
of the embodiments of this application may be applied to
a scenario in which the USF updates a connection of an
end user. In this case, in the second request message,
the third object field includes the VLAN identifier, the third
operation field includes information whose indication op-
eration type is a fourth steering request, and the third
operation attribute field includes the identifier of the target
SF and the identifier of the target UP.
[0044] In this embodiment, when the USF determines,
based on the first message, that the connection of the
end user needs to be updated, in the communication in-
terface between the USF and the SDN controller, the
USF may indicate the to-be-scheduled end user to the
USF by using the VLAN identifier included in the third
object field; indicate, by using the information whose in-
dication operation type is the fourth steering request in-
cluded in the third operation field, the SDN controller to
perform steering of the end user based on an updated
SLA; and indicate, by using the identifier of the target SF
and the identifier of the target UP that are included in the
third operation attribute field, the SDN controller to sched-
ule, in the target SF, the end user to the target UP. This
implements scheduling of connection update of the end
user in the BNG.
[0045] A third aspect of the embodiments of this appli-
cation provides a communication method, applied to a
software-defined network SDN controller. The SDN con-
troller is included in a broadband network gateway BNG,
and the BNG further includes a control plane entity CP
and a user plane steering function entity USF. In the
method, the SDN controller receives a second request
message from the USF, where the second request mes-
sage includes a virtual local area network VLAN identifier,
an identifier of a target SF, and an identifier of a target
UP. To be specific, the USF indicates, by using the sec-
ond request message, the SDN controller to schedule,
in the target SF, a connection between an end user cor-
responding to the VLAN identifier and the target UP.
Then, the SDN controller processes, in the target SF
based on the second request message, the connection
between the end user corresponding to the VLAN iden-
tifier and the target UP. The SDN controller receives the
second request message from the USF, where the sec-
ond request message includes an identifier of the end
user, the identifier of the target UP, and the identifier of
the target SF. To be specific, the USF indicates, by using
the second request message, the SDN controller to
schedule, in the target SF, the connection between the
end user corresponding to the VLAN identifier and the
target UP. Then, the SDN controller processes, in the
target SF based on the second request message, the
connection between the end user and the target UP, so
that the SDN controller implements dynamic scheduling
of the end user in the BNG device based on an indication
of the USF. This can reduce processing load of the control

plane entity CP, and improve communication perform-
ance.
[0046] In a specific implementation of the third aspect
of the embodiments of this application, the USF and the
SDN controller may exchange data through a second
communication interface. The USF may send the second
request message to the SDN controller through the sec-
ond communication interface.
[0047] In this embodiment, the USF and the SDN con-
troller may exchange data through the second commu-
nication interface. The second communication interface
may include a NETCONF, RESTFUL, or another com-
munication interface, so that the USF and the SDN con-
troller may align, through the second communication in-
terface, content of messages transmitted between the
USF and the SDN controller. This improves communica-
tion efficiency.
[0048] In a specific implementation of the third aspect
of the embodiments of this application, the second re-
quest message includes a third object field, a third oper-
ation field, and a third operation attribute field.
[0049] In this embodiment, in a communication inter-
face between the SDN controller and the USF, a data
model that may be used includes at least three fields,
namely, an object field, an operation field, and an oper-
ation attribute field. In this case, the second request mes-
sage sent by the USF to the SDN controller may include
the at least three fields, so that the USF and the SDN
controller may align, based on the at least three fields,
content of messages transmitted between the USF and
the SDN controller. This improves communication effi-
ciency.
[0050] In a specific implementation, the third aspect of
the embodiments of this application may be applied to a
scenario in which the USF schedules an end user to go
online. In this case, in the second request message, the
third object field includes the VLAN identifier, the third
operation field includes information whose indication op-
eration type is a third steering request, and the third op-
eration attribute field includes the identifier of the target
SF and the identifier of the target UP.
[0051] In this embodiment, in the communication inter-
face between the USF and the SDN controller, the USF
may indicate the to-be-scheduled end user to the SDN
controller by using the VLAN identifier included in the
third object field; indicate, by using the information whose
indication operation type is the third steering request in-
cluded in the third operation field, the SDN controller to
perform go-online steering of the end user; and indicate,
by using the identifier of the target SF and the identifier
of the target UP that are included in the third operation
attribute field, the SDN controller to schedule, in the target
SF, the end user to the target UP. This implements sched-
uling of an online connection of the end user in the BNG.
[0052] In a specific implementation, the third aspect of
the embodiments of this application may be applied to a
scenario in which the USF updates a connection of an
end user. In this case, in the second request message,
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the third object field includes the VLAN identifier, the third
operation field includes information whose indication op-
eration type is a fourth steering request, and the third
operation attribute field includes the identifier of the target
SF and the identifier of the target UP.
[0053] In this embodiment, in the communication inter-
face between the USF and the SDN controller, the USF
may indicate the to-be-scheduled end user to the USF
by using the VLAN identifier included in the third object
field; indicate, by using the information whose indication
operation type is the fourth steering request included in
the third operation field, the SDN controller to perform
steering of the end user based on an updated SLA; and
indicate, by using the identifier of the target SF and the
identifier of the target UP that are included in the third
operation attribute field, the SDN controller to schedule,
in the target SF, the end user to the target UP. This im-
plements scheduling of connection update of the end us-
er in the BNG.
[0054] In a specific implementation of the third aspect
of the embodiments of this application, the BNG further
includes the target SF. When the second request mes-
sage includes the information whose indication operation
type is the third steering request, that the SDN controller
processes, in the target SF based on the second request
message, the connection between the end user corre-
sponding to the VLAN identifier and the target UP in-
cludes: The SDN controller sends a third request mes-
sage to the target SF, where the third request message
includes the VLAN identifier and the identifier of the target
UP.
[0055] In this embodiment, in a process of scheduling
the end user to the target UP, the end user may be sched-
uled to an SF sub-interface corresponding to the target
UP. The SDN controller may control the SF to schedule
end users who access different SF sub-interfaces in the
SF. In this case, the SDN controller may specifically steer,
in the SF in the BNG, the end user corresponding to the
VLAN identifier to the target UP by using the third request
message, so that the end user goes online in the BNG
device.
[0056] In a specific implementation of the third aspect
of the embodiments of this application, the SDN controller
and the SF may exchange data through a third commu-
nication interface. The SDN controller may send the third
request message to the target SF through the third com-
munication interface.
[0057] In this embodiment, the SDN controller and the
SF may exchange data through the third communication
interface. The third communication interface may include
a NETCONF, RESTFUL, or another communication in-
terface, so that the SDN controller and the SF may align,
through the second communication interface, content of
messages transmitted between the SDN controller and
the SF. This improves communication efficiency.
[0058] In a specific implementation of the third aspect
of the embodiments of this application, the third request
message includes a fourth object field, a fourth operation

field, and a fourth operation attribute field.
[0059] In this embodiment, in a communication inter-
face between the SDN controller and the SF, a data mod-
el that may be used includes at least three fields, namely,
an object field, an operation field, and an operation at-
tribute field. In this case, the third request message sent
by the SDN controller to the SF may include the at least
three fields, so that the SDN controller and the SF may
align, based on the at least three fields, content of mes-
sages transmitted between the SDN controller and the
SF. This improves communication efficiency.
[0060] In a specific implementation, the third aspect of
the embodiments of this application may be applied to a
scenario in which the SDN controller schedules an end
user to go online. To be specific, the second request mes-
sage carries the information whose indication operation
type is the third steering request. In this case, in the third
request message, the fourth object field includes the
VLAN identifier, the fourth operation field includes infor-
mation whose indication operation type is a fifth steering
request, and the fourth operation attribute field includes
the identifier of the target UP.
[0061] In this embodiment, in the communication inter-
face between the SDN controller and the SF, the SDN
controller may indicate the to-be-scheduled end user to
the SF by using the VLAN identifier included in the fourth
object field; indicate, by using the information whose in-
dication operation type is the fifth steering request includ-
ed in the fourth operation field, the SF to perform go-
online steering of the end user; and indicate, by using
the identifier of the target UP included in the third oper-
ation attribute field, the SF to schedule the end user to
the target UP. This implements scheduling of an online
connection of the end user in the BNG.
[0062] In a specific implementation, the third aspect of
the embodiments of this application may be applied to a
scenario in which the SDN controller updates a connec-
tion of an end user. To be specific, the second request
message carries the information whose indication oper-
ation type is the fourth steering request. In this case, in
the third request message, the fourth object field includes
the VLAN identifier, the fourth operation field includes
information whose indication operation type is a sixth
steering request, and the fourth operation attribute field
includes the identifier of the target UP.
[0063] In this embodiment, in the communication inter-
face between the SDN controller and the SF, the SDN
controller may indicate the to-be-scheduled end user to
the SF by using the VLAN identifier included in the fourth
object field; indicate, by using the information whose in-
dication operation type is the fifth steering request includ-
ed in the fourth operation field, the SF to perform steering
of the end user based on an updated SLA; and indicate,
by using the identifier of the target UP included in the
third operation attribute field, the SF to schedule the end
user to the target UP. This implements scheduling of con-
nection update of the end user in the BNG.
[0064] A fourth aspect of the embodiments of this ap-
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plication provides a communication method, applied to
a steering function entity SF. In the method, the SF re-
ceives a third request message from an SDN controller,
where the third request message includes an identifier
of an end user and an identifier of a target UP. Then, the
SF processes the connection between the end user and
the target UP based on the third request message. The
SF may determine the identifier of the end user and the
identifier of the target UP based on the third request mes-
sage sent by the SDN controller, and further process the
connection between the end user and the target UP
based on the third request message. This implements
dynamic scheduling of a connection manner between the
end user and the SF in the BNG.
[0065] In a specific implementation of the fourth aspect
of the embodiments of this application, the SDN controller
and the SF may exchange data through a third commu-
nication interface. The SDN controller may send the third
request message to the target SF through the third com-
munication interface.
[0066] In this embodiment, the SDN controller and the
SF may exchange data through the third communication
interface. The third communication interface may include
a NETCONF, RESTFUL, or another communication in-
terface, so that the SDN controller and the SF may align,
through the second communication interface, content of
messages transmitted between the SDN controller and
the SF. This improves communication efficiency.
[0067] In a specific implementation of the fourth aspect
of the embodiments of this application, the third request
message includes a fourth object field, a fourth operation
field, and a fourth operation attribute field.
[0068] In this embodiment, in a communication inter-
face between the SF and the SDN controller, a data mod-
el that may be used includes at least three fields, namely,
an object field, an operation field, and an operation at-
tribute field. In this case, the third request message sent
by the SDN controller to the SF may include the at least
three fields, so that the SF and the SDN controller may
align, based on the at least three fields, content of mes-
sages transmitted between the SF and the SDN control-
ler. This improves communication efficiency.
[0069] In a specific implementation, the fourth aspect
of the embodiments of this application may be applied to
a scenario in which the SDN controller schedules an end
user to go online. In this case, in the third request mes-
sage, the fourth object field includes a VLAN identifier,
the fourth operation field includes information whose in-
dication operation type is a fifth steering request, and the
fourth operation attribute field includes the identifier of
the target UP.
[0070] In this embodiment, in the communication inter-
face between the SDN controller and the SF, the SDN
controller may indicate the to-be-scheduled end user to
the SF by using the VLAN identifier included in the fourth
object field; indicate, by using the information whose in-
dication operation type is the fifth steering request includ-
ed in the fourth operation field, the SF to perform go-

online steering of the end user; and indicate, by using
the identifier of the target UP included in the third oper-
ation attribute field, the SF to schedule the end user to
the target UP. This implements scheduling of an online
connection of the end user in the BNG.
[0071] In a specific implementation, the fourth aspect
of the embodiments of this application may be applied to
a scenario in which the SDN controller updates a con-
nection of an end user. In this case, in the third request
message, the fourth object field includes the VLAN iden-
tifier, the fourth operation field includes information
whose indication operation type is a sixth steering re-
quest, and the fourth operation attribute field includes the
identifier of the target UP.
[0072] In this embodiment, in the communication inter-
face between the SDN controller and the SF, the SDN
controller may indicate the to-be-scheduled end user to
the SF by using the VLAN identifier included in the fourth
object field; indicate, by using the information whose in-
dication operation type is the fifth steering request includ-
ed in the fourth operation field, the SF to perform steering
of the end user based on an updated SLA; and indicate,
by using the identifier of the target UP included in the
third operation attribute field, the SF to schedule the end
user to the target UP. This implements scheduling of con-
nection update of the end user in the BNG.
[0073] A fifth aspect of the embodiments of this appli-
cation provides a communication method, applied to a
control plane entity CP. The CP is included in a broad-
band network gateway BNG, and the BNG further in-
cludes a user plane steering function entity USF. In the
method, the CP obtains a go-offline request message,
where the go-offline request message includes end user
information, and the end user information includes user
access information. Then, the CP sends a first message
to the USF, where the first message includes information
whose first indication operation type is user offline and
the user access information. The CP sends the first mes-
sage to the USF. The first message includes the infor-
mation whose first indication operation type is user offline
and the user access information, and indicates the USF
to schedule, based on the end user information, the end
user to go offline. Then, the USF deletes connection in-
formation corresponding to the end user. In this way, the
connection information corresponding to the end user is
stored via the USF. This can reduce storage load of the
control plane entity CP, and improve communication per-
formance.
[0074] In a specific implementation of the fifth aspect
of the embodiments of this application, the first message
may include a first object field, a first operation field, and
a first operation attribute field, and the first request mes-
sage includes a second object field, a second operation
field, and a second operation attribute field.
[0075] In this embodiment, the CP and the USF may
communicate with each other through a NETCONF,
RESTFUL, or another interface. In a communication in-
terface between the CP and the USF, a data model that
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may be used includes at least three fields, namely, an
object field, an operation field, and an operation attribute
field. In this case, the first message sent by the CP to the
USF and the first message sent by the USF to the CP
may each include the at least three fields, so that the CP
and the USF may align, based on the at least three fields,
content of messages transmitted between the CP and
the USF. This improves communication efficiency.
[0076] In a specific implementation, the fifth aspect of
the embodiments of this application may be applied to a
scenario in which the CP schedules an end user to go
offline. In this case, in the first message, the first object
field includes the user access information, and the first
operation field includes the information whose first indi-
cation operation type is user offline.
[0077] In this embodiment, in the communication inter-
face between the CP and the USF, the CP may indicate
the to-be-scheduled end user to the USF by using the
user access information included in the first object field;
and indicate, by using the information whose first indica-
tion operation type is user offline included in the first op-
eration field, the USF to schedule the end user to go
offline. Then, the USF may schedule, based on the first
message, the end user to go offline. This implements
scheduling of disconnection of the end user in the BNG.
[0078] In a specific implementation of the fifth aspect
of the embodiments of this application, the user access
information includes a steering function entity SF identity
ID, media access control layer MAC information, QinQ
information, and an initial user plane entity UP ID; the
user access information includes network segment infor-
mation; the user access information includes a group UP
ID; or the user access information includes an access
interface ID.
[0079] In this embodiment, different user access infor-
mation may indicate one or more different end users. The
CP may indicate, to the USF by using information such
as the SF ID, the QinQ information, and the initial UP ID
that are included in the user access information, one or
more different end users who need to be scheduled. In
this way, the end users who need to be scheduled can
be indicated to the USF in a plurality of implementations.
This improves implementation flexibility of the solution.
[0080] In a specific implementation of the fifth aspect
of the embodiments of this application, the user access
information further includes at least one of the following:
the network segment information, the group UP ID, and
the access interface ID.
[0081] In this embodiment, the user access information
may include the SF ID, the QinQ information, and the
initial UP ID. In addition, when the user access informa-
tion needs to indicate to the USF to schedule a plurality
of different end users, the user access information may
further include the network segment information, the
group UP ID, and the access interface ID, to indicate to
the USF to schedule a plurality of different end users
corresponding to at least one of the network segment
information, the group UP ID, and the access interface ID.

[0082] A sixth aspect of the embodiments of this ap-
plication provides a communication method, applied to
a user plane steering function entity USF. The USF is
included in a broadband network gateway BNG, and the
BNG further includes a control plane entity CP and a
software-defined network SDN controller. In the method,
when the CP schedules an end user, the USF receives
a first message from the CP, where the first message
includes information whose first indication operation type
is user offline and user access information. Then, the
USF deletes, based on the first message, connection in-
formation corresponding to the end user. In this way, the
connection information corresponding to the end user is
stored via the USF. This can reduce storage load of the
control plane entity CP, and improve communication per-
formance.
[0083] In a specific implementation of the sixth aspect
of the embodiments of this application, the first message
includes a first object field, a first operation field, and a
first operation attribute field, and a first request message
includes a second object field, a second operation field,
and a second operation attribute field.
[0084] In this embodiment, the USF and the CP may
communicate with each other through a NETCONF,
RESTFUL, or another interface. In a communication in-
terface between the USF and the CP, a data model that
may be used includes at least three fields, namely, an
object field, an operation field, and an operation attribute
field. In this case, the first message sent by the CP to the
USF and the first message sent by the USF to the CP
may each include the at least three fields, so that the CP
and the USF may align, based on the at least three fields,
content of messages transmitted between the CP and
the USF. This improves communication efficiency.
[0085] In a specific implementation, the sixth aspect of
the embodiments of this application may be applied to a
scenario in which the CP schedules an end user to go
offline. In this case, in the first message, the first object
field includes the user access information, and the first
operation field includes the information whose first indi-
cation operation type is user offline.
[0086] In this embodiment, in the communication inter-
face between the CP and the USF, the CP may indicate
the to-be-scheduled end user to the USF by using the
user access information included in the first object field;
and indicate, by using the information whose first indica-
tion operation type is user offline included in the first op-
eration field, the USF to schedule the end user to go
offline. Then, the USF may schedule, based on the first
message, the end user to go offline, to be specific, the
USF deletes the connection information corresponding
to the end user. This implements scheduling of discon-
nection of the end user in the BNG.
[0087] A seventh aspect of the embodiments of this
application provides a control plane entity CP. The CP
has a function of implementing the method in any one of
the first aspect or the specific implementations of the first
aspect, or the CP has a function of implementing the
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method in any one of the fifth aspect or the specific im-
plementations of the fifth aspect. The function may be
implemented by hardware, or may be implemented by
hardware executing corresponding software. The hard-
ware or software includes one or more modules corre-
sponding to the foregoing functions, for example, a re-
ceiving unit, a sending unit, and a processing unit.
[0088] An eighth aspect of the embodiments of this ap-
plication provides a user plane steering function entity
USF. The USF has a function of implementing the method
in any one of the second aspect or the specific imple-
mentations of the second aspect, or the CP has a function
of implementing the method in any one of the sixth aspect
or the specific implementations of the sixth aspect. The
function may be implemented by hardware, or may be
implemented by hardware executing corresponding soft-
ware. The hardware or software includes one or more
modules corresponding to the foregoing functions, for
example, a receiving unit, a sending unit, and a process-
ing unit.
[0089] A ninth aspect of the embodiments of this ap-
plication provides a software-defined network SDN con-
troller. The SDN controller has a function of implementing
the method in any one of the third aspect or the specific
implementations of the third aspect. The function may be
implemented by hardware, or may be implemented by
hardware executing corresponding software. The hard-
ware or software includes one or more modules corre-
sponding to the foregoing functions, for example, a re-
ceiving unit, a sending unit, and a processing unit.
[0090] A tenth aspect of the embodiments of this ap-
plication provides a steering function entity SF. The SF
has a function of implementing the method in any one of
the fourth aspect or the specific implementations of the
fourth aspect. The function may be implemented by hard-
ware, or may be implemented by hardware executing
corresponding software. The hardware or software in-
cludes one or more modules corresponding to the fore-
going functions, for example, a receiving unit, a sending
unit, and a processing unit.
[0091] An eleventh aspect of the embodiments of this
application provides a control plane entity CP. The CP
includes at least one processor, a memory, and compu-
ter-executable instructions that are stored in the memory
and that can run on the processor. When the computer-
executable instructions are executed by the processor,
the processor performs the method according to any one
of the first aspect or the specific implementations of the
first aspect, or the processor performs the method ac-
cording to any one of the fifth aspect or the specific im-
plementations of the fifth aspect.
[0092] A twelfth aspect of the embodiments of this ap-
plication provides a user plane steering function entity
USF. The USF includes at least one processor, a mem-
ory, and computer-executable instructions that are
stored in the memory and that can run on the processor.
When the computer-executable instructions are execut-
ed by the processor, the processor performs the method

according to any one of the second aspect or the specific
implementations of the second aspect, or the processor
performs the method according to any one of the sixth
aspect or the specific implementations of the sixth as-
pect.
[0093] A thirteenth aspect of the embodiments of this
application provides a software-defined network SDN
controller. The SDN controller includes at least one proc-
essor, a memory, and computer-executable instructions
that are stored in the memory and that can run on the
processor. When the computer-executable instructions
are executed by the processor, the processor performs
the method according to any one of the third aspect or
the specific implementations of the third aspect.
[0094] A fourteenth aspect of the embodiments of this
application provides a steering function entity SF. The
SF includes at least one processor, a memory, and com-
puter-executable instructions that are stored in the mem-
ory and that can run on the processor. When the com-
puter-executable instructions are executed by the proc-
essor, the processor performs the method according to
any one of the fourth aspect or the specific implementa-
tions of the fourth aspect.
[0095] A fifteenth aspect of the embodiments of this
application provides a broadband network gateway BNG,
where the BNG includes the control plane entity CP in
the seventh aspect and the user plane steering function
entity USF in the eighth aspect.
[0096] In a specific implementation of the fifteenth as-
pect of the embodiments of this application, the BNG
further includes the software-defined network SDN con-
troller in the ninth aspect.
[0097] In a specific implementation of the fifteenth as-
pect of the embodiments of this application, the BNG
further includes the steering function entity SF in the tenth
aspect.
[0098] A sixteenth aspect of the embodiments of this
application provides a computer-readable storage medi-
um storing one or more computer-executable instruc-
tions. When the computer-executable instructions are
executed by a processor, the processor performs the
method according to any one of the first aspect to the
sixth aspect or the specific implementations of the first
aspect to the sixth aspect.
[0099] A seventeenth aspect of the embodiments of
this application provides a computer program product
storing one or more computer-executable instructions.
When the computer-executable instructions are execut-
ed by a processor, the processor performs the method
according to any one of the first aspect to the sixth aspect
or the specific implementations of the first aspect to the
sixth aspect.
[0100] An eighteenth aspect of the embodiments of this
application provides a chip system. The chip system in-
cludes a processor, and the processor may include a
baseband processor (BP, baseband processor). For ex-
ample, the processor may further include an application
processor (AP, application processor), and is configured
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to support the communication apparatus to implement
the method according to any one of the first aspect to the
sixth aspect or the specific implementations of the first
aspect to the sixth aspect. In a specific design, the chip
system may further include a memory. The memory is
configured to store necessary program instructions and
data. The chip system may include a chip, or may include
a chip and another discrete component.
[0101] For technical effects brought by any one of the
seventh aspect, the eleventh aspect, the fifteenth aspect
to the eighteenth aspect, or specific implementations
thereof, refer to technical effects brought by the first as-
pect or the different specific implementations of the first
aspect, and details are not described herein again; or
refer to technical effects brought by the fifth aspect or the
different specific implementations of the fifth aspect, and
details are not described herein again.
[0102] For technical effects brought by any one of the
eighth aspect, the twelfth aspect, the fifteenth aspect to
the eighteenth aspect, or specific implementations there-
of, refer to technical effects brought by the second aspect
or the different specific implementations of the second
aspect, and details are not described herein again; or
refer to technical effects brought by the sixth aspect or
the different specific implementations of the sixth aspect,
and details are not described herein again.
[0103] For technical effects brought by any one of the
ninth aspect, the thirteenth aspect, the fifteenth aspect
to the eighteenth aspect, or specific implementations
thereof, refer to technical effects brought by the third as-
pect or the different specific implementations of the third
aspect, and details are not described herein again.
[0104] For technical effects brought by any one of the
tenth aspect, the fourteenth aspect, the fifteenth aspect
to the eighteenth aspect, or specific implementations
thereof, refer to technical effects brought by the fourth
aspect or the different specific implementations of the
fourth aspect, and details are not described herein again.
[0105] It can be learned from the foregoing technical
solutions that the embodiments of this application have
the following advantages: A CP sends a first message
to a USF, where the first message includes end user
information, and the end user information includes user
access information and service level agreement SLA in-
formation. Then, the CP receives a first request message
from the USF, where the first request message includes
an identifier of a target UP, and the target UP is associ-
ated with an end user, that is, the first request message
indicates to schedule the end user based on the target
UP. Then, the CP processes a connection between the
end user and the target UP based on the identifier of the
target UP. The CP sends the first message to the USF.
The first message includes the end user information, and
indicates the USF to schedule the end user based on the
end user information. Then, the CP determines, based
on the identifier of the target UP carried in the first request
message sent by the USF, to schedule the end user to
the target UP. In other words, a scheduling policy of the

end user is determined via the USF. Then, the CP further
processes the connection between the end user and the
target UP based on the identifier of the target UP, so that
the scheduling policy of the end user is determined in the
BNG device via the USF. This reduces processing load
of the control plane entity CP, and improves communi-
cation performance.

BRIEF DESCRIPTION OF DRAWINGS

[0106]

FIG. 1 is a schematic diagram of a network architec-
ture according to an embodiment of this application;
FIG. 2 is another schematic diagram of a network
architecture according to an embodiment of this ap-
plication;
FIG. 3 is a schematic diagram of an embodiment of
a communication method according to an embodi-
ment of this application;
FIG. 4 is another schematic diagram of an embodi-
ment of a communication method according to an
embodiment of this application;
FIG. 5 is another schematic diagram of an embodi-
ment of a communication method according to an
embodiment of this application;
FIG. 6 is another schematic diagram of an embodi-
ment of a communication method according to an
embodiment of this application;
FIG. 7 is a schematic diagram of an embodiment of
a control plane entity CP according to an embodi-
ment of this application;
FIG. 8 is a schematic diagram of an embodiment of
a user plane steering function entity USF according
to an embodiment of this application;
FIG. 9 is a schematic diagram of an embodiment of
a software-defined network SDN controller accord-
ing to an embodiment of this application;
FIG. 10 is a schematic diagram of an embodiment
of an access network element SF according to an
embodiment of this application;
FIG. 11 is a schematic diagram of an embodiment
of a communication apparatus according to an em-
bodiment of this application; and
FIG. 12 is a schematic diagram of an embodiment
of a broadband network gateway BNG according to
an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0107] Embodiments of this application provide a com-
munication method and a related device, to determine a
scheduling policy of an end user in a BNG device via a
USF, reduce processing load of a control plane entity
CP, and improve communication performance.
[0108] With the development of a software-defined
network (SDN) technology and a network functions vir-
tualization (NFV) technology, a metropolitan area net-
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work evolves from a conventional network-centric archi-
tecture to a data center-centric network architecture. A
conventional network element device also evolves from
professional to universal. The evolution of the conven-
tional network element device from professional to uni-
versal mainly resolves two decouplings: decoupling of
control and forwarding, and decoupling of software and
hardware. As a conventional broadband access gateway
device, the BNG is very important in a user broadband
access service and scenario. Generally, in the BNG de-
vice, the CP performs user authentication, access con-
trol, user scheduling, and the like on an end user who
accesses the BNG device.
[0109] FIG. 1 is a schematic diagram of a network ar-
chitecture according to an embodiment of this application
when dynamic scheduling of a connection of an end user
is implemented in a broadband network gateway BNG.
The broadband network gateway BNG 100 may include
a control plane entity CP 101 and a user plane entity 102.
Generally, there may be a plurality of interface implemen-
tations between the UP 102 and the CP 101. For exam-
ple, there are the following three interfaces:

PRi: a service interface using a virtual extensible lo-
cal area network generic protocol extension (virtual
extensible local area network generic protocol ex-
tension, VXLAN GPE) interface. A UP receives a
user access protocol packet, encapsulates the user
access protocol packet through the interface and
sends the packet to a CP for processing.
Mi: a management interface using a NETCONF in-
terface. A CP uses the interface to deliver a config-
uration to a UP, and the UP uses the interface to
report some running status.
SCi: a control interface using a control plane and
user plane separated protocol (control plane and us-
er plane separated protocol, CUSP) interface. A CP
processes a user access packet and completes pro-
tocol interaction of a user. After the user goes online,
the CP delivers a user entry to a corresponding UP
through the interface.

[0110] A BNG virtualized by using SDN and NFV tech-
nologies may be used as a virtual broadband network
gateway (virtual broadband network gateway, vBNG)
whose structure is similar to that in FIG. 1. The vBNG
includes a virtual broadband network gateway control
plane vBNG-CP and a vBNG-UP. Specifically, the vBNG-
CP may be used as a virtualized network function (virtu-
alized network function, VNF) and run on an x86 server
to implement virtualization. The vBNG-UP has two forms:
one is a virtual UP (virtual user plane, vUP) in a VNF (an
x86 server virtualization network element), and the other
is a physical forwarding processing unit (physical user
plane, pUP) in a physical network function (physical net-
work function, PNF) (a conventional hardware network
device). One vBNG-CP may manage a plurality of pUPs
and vUPs. The current BNG device implements the fore-

going two decouplings based on an SDN/NFV architec-
ture. After forwarding and controlling of the BNG are de-
coupled, a control plane may manage a plurality of for-
warding planes, and schedule users, traffic, and resourc-
es between the plurality of forwarding planes. This can
greatly improve utilization and reliability of the device.
Correspondingly, with development of various internet
services, a requirement on a quantity of user sessions
supported by the BNG device and a user access band-
width continuously increase. A requirement on process-
ing performance of a CP in the current BNG device also
continuously increases. Consequently, processing load
of the CP is excessively heavy, and communication per-
formance is affected.
[0111] FIG. 2 is another schematic diagram of a net-
work architecture when dynamic scheduling of a connec-
tion of an end user is implemented in a broadband net-
work gateway BNG according to an embodiment of this
application. A vBNG-UP includes a plurality of pUPs and
vUPs. In FIG. 2, an example in which the vBNG-UP in-
cludes a pUP 1 (203), a pUP 2 (204), and a vUP 3 (205)
is used for description. The pUP 1 (203), the pUP 2 (204),
the vUP 3 (205), or a plurality of other UPs may be dis-
tributed at a network edge, or may be distributed at a
high position in the network. To implement dynamic se-
lection of an UP gateway for a user to access, the vBNG-
CP needs to work with a software-defined network con-
troller (software-defined network controller, SDN control-
ler) to implement dynamic steering of the user. The fol-
lowing describes network elements involved in FIG. 2.
[0112] CP 208: a vBNG service control plane, config-
ured to: process a user dialup protocol, and interact with
an authentication, authorization, and accounting (Au-
thentication, Authorization, Accounting, AAA) server to
perform user authentication, accounting, and authoriza-
tion; identify, based on a user account, a service level
agreement (service level agreement, SLA) subscribed
by a user; and notify, by using access line information
carried in the user dialup protocol, a UP steering function
(UP steering function, USF) 207 that the user goes online
and waits for the USF to guide user steering, and notify
the USF to map the user to a port accessed by a corre-
sponding UP. In addition, the CP 208 delivers user entry
information to the corresponding UP, and the corre-
sponding UP generates a forwarding entry of the user
and advertises a route.
[0113] USF 207: a policy control component for UP
steering. The USF 207 generates a steering policy based
on a status of the user such as the SLA and load, and
notifies the CP 208 and an SF 202 to steer the user, to
implement network load balancing and an SLA require-
ment.
[0114] pUP 1 (203), pUP 2 (204), and vUP 3 (205) in-
cluded in the vBNG-UP: vBNG service forwarding
planes. After the user goes online, the CP delivers a user
entry The UP receives the user entry delivered by the
CP 208, generates the forwarding entry for the user lo-
cally, executes a corresponding service policy, forwards
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traffic, and advertises the route.
[0115] Steering function entity (steering, SF) 202: The
SF 202 is used as a user access gateway. When the user
goes online, the SF 202 may send a dialup protocol pack-
et of the user to the CP through a service channel for
processing, and aggregate home terminals, to aggregate
users to the UP. The SF 202 forwards a layer 2 packet
and isolates the users by a virtual local area network
(virtual local area network, VLAN)/double VLAN (802. 1Q
in 802.1 Q, QinQ). Each user has an exclusive
VLAN/QinQ. In the network architecture, one or more
SFs 202 may exist, to support a scenario of access of
different quantities of ANs 201.
[0116] Access node (access node, AN) 201: A Resi-
dential gateway (Residential gateway, RGW) may ac-
cess the BNG device via the AN, where the RGW may
be a PC, a mobile phone, a tablet computer, or another
terminal. The AN usually performs network address
translation (network address translation, NAT) process-
ing on the RGW, allocates a private IP address to the
RGW, to perform point-to-point protocol over Ethernet
(Point-to-Point Protocol Over Ethernet, PPPoE) dialup
and internet protocol over Ethernet (Internet Protocol
over Ethernet, IPoE) dialup, and obtains an IP address
from the vBNG for network access.
[0117] SDN controller 206: The SDN controller 206 re-
ceives, via the USF 207, access line information that is
of the corresponding user and that is sent by the CP 208,
where the access line information includes an identity
(identity document, ID) of an accessed switch (switch,
SW)/optical line termination (optical line termination,
OLT), access port information, VLAN information, and
the like. The SDN controller 206 delivers a steering policy
to the corresponding SW/OLT and maps a port and a
VLAN/QinQ of the user to a layer 2 tunnel connected to
the corresponding UP, for example, the layer 2 tunnel
may be a generic protocol extension for virtual extensible
local area network (virtual extensible local area network,
VXLAN), a virtual leased line (virtual leased line, VLL),
or an Ethernet virtual private network (Ethernet virtual
private network, EVPN).
[0118] In the network architecture shown in FIG. 2
compared with the network architecture shown in FIG.
1, specifically, the SF 202 device is added behind an
access node (access node, AN) 201 access network
when dynamic scheduling of the connection of the end
user is implemented in the broadband network gateway
BNG. The layer 2 tunnel is established between the de-
vice and the vBNG-UP. A physical interface accessed
by the SF 202 and the AN 201 is divided into different
sub-interfaces. The different sub-interfaces match differ-
ent virtual local area network (virtual local area network,
VLAN)/double VLAN (QinQ, 802.1 Q in 802.1Q) ranges,
and the different sub-interfaces are corresponding to dif-
ferent layer 2 tunnels. Specifically, the AN 201 may go
online from the pUP 1 (203) by default, and a control
packet is sent to the CP 208. The CP 208 exchanges a
user steering policy with the USF 207. The USF 207 de-

termines, based on a service level agreement (service
level agreement, SLA) of the AN 201, that access should
be from the pUP 2 (204), and notifies the CP 208 to deliver
the user entry to the pUP 2 (204). In addition, the USF
207 notifies the SDN controller 206 to configure the SF
202, and bind the VLAN/QinQ corresponding to the user
to an interface corresponding to the pUP 2 (204). A sub-
sequent forwarding packet of the AN 201 is directly for-
warded to the pUP 2 (204). The USF 207 is a policy point
for dynamic steering. The CP 208 asks the USF 207
whether to perform steering, and the USF 207 notifies
the CP 208 and the SDN controller 206 to perform steer-
ing. The policy point may be built in the CP 208 or the
SDN controller 206, or may be an independent network
element.
[0119] The foregoing describes the network architec-
ture and some implementation processes implemented
in the embodiments of this application. The following de-
scribes the communication method provided in the em-
bodiments of this application with reference to a specific
implementation process.
[0120] Refer to FIG. 3. An embodiment of a communi-
cation method in the embodiments of this application in-
cludes the following steps.
[0121] 301: A CP sends a first message to a USF.
[0122] In this embodiment, the CP sends the first mes-
sage to the USF. Correspondingly, the USF obtains the
first message in step 301, where the first message in-
cludes end user information, and is used to indicate the
USF to schedule a corresponding end user based on the
end user information, and the end user information in-
cludes user access information. Optionally, the end user
information may further include service level agreement
SLA information.
[0123] In a specific implementation, the CP is included
in a broadband network gateway BNG, and the BNG fur-
ther includes the USF. As shown in the network archi-
tecture shown in FIG. 2, in a specific implementation, the
BNG may further include a UP, an SF, and the like.
[0124] In a specific implementation, the CP and the
USF may exchange data through the first communication
interface. The first communication interface may include
a NETCONF, RESTFUL, or another communication in-
terface, so that the CP and the USF may align, through
the first communication interface, content of messages
transmitted between the CP and the USF. This improves
communication efficiency.
[0125] In a specific implementation, the first message
may include a first object field, a first operation field, and
a first operation attribute field. Specifically, the CP and
the USF may communicate with each other through a
NETCONF, RESTFUL, or another interface. In a com-
munication interface between the CP and the USF, a
data model that may be used includes at least three fields,
namely, an object field, an operation field, and an oper-
ation attribute field. The object field is used to indicate
an identifier of an end user of an operation corresponding
to a transmitted message, the operation field is used to
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indicate an operation type of the operation corresponding
to the transmitted message, and the operation attribute
field is used to indicate an operation port of the operation
corresponding to the transmitted message. In this case,
the first message sent by the CP to the USF may include
the at least three fields, so that the CP and the USF may
align, based on the at least three fields, content of mes-
sages transmitted between the CP and the USF. This
improves communication efficiency. In this embodiment
and subsequent embodiments, an example in which a
message sent by the CP to the USF includes the first
object field, the first operation field, and the first operation
attribute field, and a message sent by the USF to the CP
includes a second object field, a second operation field,
and a second operation attribute field is used for descrip-
tion.
[0126] It should be noted that, specifically, "align"
means that when different communication devices ex-
change a message through a wired or wireless interface,
the two communication devices have consistent under-
standings of a carrier frequency for receiving and sending
the exchanged message, determining of a type of the
exchanged message, meanings of field information car-
ried in the exchanged message, or other configurations
of the exchanged message. Specifically, the CP and the
USF may have consistent understandings of the mean-
ings of the field information carried in the "at least three
fields" based on the "at least three fields" carried in the
message transmitted through the interface between the
CP and the USF.
[0127] For example, a data model used by the com-
munication interface between the CP and the USF may
be shown in FIG. 4. In the at least three fields of the data
model of the interface between the CP and the USF, an
object 401, an operation 402, and an operation attribute
403 are used as examples for description. It is clear that
the at least three fields may alternatively be represented
by other names. For example, the object field, the oper-
ation field, and the operation attribute field may be rep-
resented by a terminal, an implementation, and an im-
plementation attribute; the object field, the operation field,
and the operation attribute field may be represented by
an A field, a B field, and a C field; or the object field, the
operation field, and the operation attribute field may be
represented in another manner. This is not limited herein.
[0128] Specifically, in the first message transmitted in
step 301, the object 401 (namely, the object field) may
carry the user access information, and the user access
information includes a steering function entity SF identity
ID, QinQ information, and an initial user plane entity UP
ID. Optionally, the user access information may further
include media access control layer MAC information. The
user access information further includes at least one of
the following: network segment information, a group UP
ID, and an access interface ID (for example, a single user
indicated by the object 401: SF ID/MAC/QinQ/IP/SLA/ac-
cess-interface ID).
[0129] Further, the user access information may in-

clude the SF ID, the QinQ information, and the initial UP
ID. In addition, when the user access information needs
to indicate to the USF to schedule a plurality of different
end users, the user access information may further in-
clude the network segment information, the group UP ID,
and the access interface ID, to indicate to the USF to
schedule a plurality of different end users corresponding
to at least one of the network segment information, the
group UP ID, and the access interface ID. For example,
the user access information includes the network seg-
ment information (a group of users on a same network
segment, including a gateway and a mask); and/or the
user access information includes the group UP ID (a
group of users having a same UP); and/or the user ac-
cess information includes the access interface ID (a
group of users having a same access interface). Because
different user access information may indicate one or
more different end users, by using different user access
information, the USF may schedule one or more different
end users by using different user access information. In
this way, the end users scheduled by the USF based on
the end user information can be indicated in a plurality
of implementations. This improves implementation flex-
ibility of the solution.
[0130] The following describes how different operation
fields identified by the operation 402 are applied to dif-
ferent scenarios.

1. In a scenario in which an end user goes online, in
the first message, the first object field includes the
user access information and the SLA information,
and the SLA information includes initial SLA infor-
mation. Specifically, when the CP determines that
the end user goes online, in the communication in-
terface between the CP and the USF, the CP may
indicate the to-be-scheduled end user to the USF by
using the user access information and the SLA in-
formation that are included in the first object field,
and indicate, by using information whose indication
operation type is user online (user online) included
in the first operation field, the USF to schedule the
end user to go online.
2. In a scenario of scheduling connection update of
the end user, in the first message, the first object
field includes the user access information and the
SLA information, and the SLA information includes
SLA update information. Specifically, when the CP
determines to update an SLA of the end user, in the
communication interface between the CP and the
USF, the CP may indicate the to-be-scheduled end
user to the USF by using the user access information
and the SLA information that are included in the first
object field, and indicate, by using information whose
indication operation type is user SLA update (SLA
update) included in the first operation field, the USF
to update the SLA of the end user.
3. In a scenario of scheduling the end user to go
offline, in the first message, the first object field in-
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cludes the user access information, and the first op-
eration field includes information whose first indica-
tion operation type is user offline (user offline). Spe-
cifically, in the communication interface between the
CP and the USF, the CP may indicate the to-be-
scheduled end user to the USF by using the user
access information included in the first object field,
and indicate, by using the information whose first
indication operation type is user offline included in
the first operation field, the USF to schedule the end
user to go offline.

[0131] In addition, before the CP sends the first mes-
sage to the USF in step 301, the CP may further deter-
mine, in a plurality of manners, that step 301 needs to
be performed. In other words, step 301 has a triggering
process. For example, the triggering process may be:
The CP receives a message from a remote access dial-
in user server (remote access dial-in user service, RA-
DIUS) (for example, an AAA server), in other words, the
CP receives the message from the RADIUS 209 in the
network architecture shown in FIG. 2, to trigger step 301.
The triggering process may alternatively be: The CP re-
ceives a request message from the end user, in other
words, the CP receives the request message sent by the
end user via the AN 201 in the network architecture
shown in FIG. 2, to trigger step 301. The CP may further
implement the triggering process in another manner,
which is not limited herein.
[0132] 302: The USF determines a target UP associ-
ated with the end user
[0133] In this embodiment, the USF obtains the end
user information according to step 301, and the first mes-
sage indicates the USF to schedule the end user based
on to the end user information. The USF further deter-
mines, based on the end user information, the target UP
associated with the end user.
[0134] The USF is a policy control component for UP
steering. Specifically, the USF may generate a steering
policy based on a status of the end user such as an SLA
and load, and notify the CP and the SF to steer the user,
to implement load balancing of the network and perform
scheduling corresponding to an SLA requirement. For
example, the USF may manage a plurality of vBNG-UPs,
including the pUP 1 (203), the pUP 2 (204), and the vUP
3 (205) in FIG. 2. The USF may pre-allocate correspond-
ing SLA information to different vBNG-UPs one by one,
in other words, establish mapping relationships between
identifiers of the plurality of vBNG-UPs and a plurality of
SLAs.
[0135] It is learned from step 301 that, in the first mes-
sage sent by the CP to the USF, different operation fields
identified by the operation 402 may be corresponding to
different scenarios. Correspondingly, the USF may de-
termine, in a plurality of manners based on specific con-
tent of the first message sent by the CP, the target UP
associated with the end user. Details are described be-
low.

1. In a scenario of scheduling an end user to go on-
line, in the communication interface between the CP
and the USF, the CP may indicate the to-be-sched-
uled end user to the USF by using the user access
information and the SLA information that are includ-
ed in the first object field, and indicate, by using the
information whose indication operation type is user
online included in the first operation field, the USF
to schedule the end user to go online. In this case,
the USF determines, based on the mapping relation-
ships between the identifiers of the plurality of vBNG-
UPs and the plurality of SLAs, that a UP correspond-
ing to the initial SLA information is the target UP.
2. In a scenario of updating the SLA of the end user,
in the communication interface between the CP and
the USF, the CP may indicate the to-be-scheduled
end user to the USF by using the user access infor-
mation and the SLA information that are included in
the first object field, and indicate, by using the infor-
mation whose indication operation type is user SLA
update included in the first operation field, the USF
to update the SLA of the end user. In this case, the
USF determines, based on the mapping relation-
ships between the identifiers of the plurality of vBNG-
UPs and the plurality of SLAs, that a UP correspond-
ing to the SLA update information is the target UP.
3. In a scenario of scheduling the end user to go
offline, in the communication interface between the
CP and the USF, the CP may indicate the to-be-
scheduled end user to the USF by using the user
access information included in the first object field,
and indicate, by using the information whose first
indication operation type is user offline included in
the first operation field, the USF to schedule the end
user to go offline. In this case, the USF determines,
as the target UP, a UP on which the end user who
needs to be scheduled to go offline and who is cor-
responding to the user access information is current-
ly located. Then, after the USF determines the target
UP associated with the end user in step 302, the
USF deletes connection information corresponding
to the end user. Specifically, the connection informa-
tion corresponding to the end user may be the user
access information and/or the SLA information that
are associated with the end user and that are stored
in the USF. In this way, the connection information
corresponding to the end user is stored via the USF.
This can reduce storage load of the control plane
entity CP, and improve communication perform-
ance.

[0136] In addition, different user access information
may indicate one or more different end users. For a plu-
rality of implementations of specific user access informa-
tion, refer to the descriptions of step 301. Details are not
described herein again. In step 302, the USF may deter-
mine, based on the different user access information,
respective target UP IDs corresponding to the one or
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more different end users.
[0137] 303: The USF sends a first request message to
the CP.
[0138] In this embodiment, after obtaining an identifier
of the target UP in step 302, the USF may send the first
request message to the CP, where the first request mes-
sage includes the identifier of the target UP, and is used
to indicate the CP to process a connection between the
end user and the target UP.
[0139] In the network architecture shown in FIG. 2, the
SF 202 device is added behind the AN 201 access net-
work, and a layer 2 tunnel is established between the
device and a UP. A physical interface accessed by the
SF 202 and the AN 201 is divided into different sub-in-
terfaces. The different sub-interfaces match different
VLAN/QinQ ranges. In other words, the different sub-
interfaces are corresponding to different layer 2 UP tun-
nels, and the end user accesses different UPs via differ-
ent SFs. Therefore, in an implementation process of step
303, the identifier of the target UP is used to identify the
UP. During specific implementation, the identifier of the
target UP may be an identifier of the target UP itself, or
may be an identifier of an SF sub-interface corresponding
to the target UP. This is not limited herein.
[0140] It is learned from step 301 that, in the first mes-
sage sent by the CP to the USF, different operation fields
identified by the operation 402 may be corresponding to
different scenarios. Correspondingly, the USF may also
send the first request message to the CP by using differ-
ent operation fields, to identify different corresponding
scenarios. Details are described below.

1. In a scenario of scheduling an end user to go on-
line, in the first request message, the second object
field includes the user access information, the sec-
ond operation field includes information whose indi-
cation operation type is a first steering request (steer-
ing request), and the second operation attribute field
includes the identifier of the target UP. Specifically,
when scheduling the end user to go online, in the
communication interface between the USF and the
CP, the CP may indicate the to-be-scheduled end
user to the USF by using the user access information
and the SLA information that are included in the first
object field; and indicate, by using the information
whose indication operation type is user online includ-
ed in the first operation field, the USF to schedule
the end user to go online. Then, in the communica-
tion interface between the USF and the CP, that is,
in the first request message sent in step 303, the
USF may indicate the currently scheduled end user
to the CP by using the user access information in
the second object field; indicate, by using the infor-
mation whose indication operation type is the first
steering request included in the second operation
field, the CP to perform go-online steering of the end
user; and indicate, by using the identifier of the target
UP included in the second operation attribute field,

the CP to steer the end user to the target UP.
2. In a scenario of updating the SLA of the end user,
the first operation field includes the information
whose indication operation type is user SLA update.
In the first request message, the second object field
includes the user access information, the second op-
eration field includes information whose indication
operation type is a second steering request (steering
request), and the second operation attribute field in-
cludes the identifier of the target UP. Specifically,
when the CP updates the SLA of the end user, in the
communication interface between the USF and the
CP, the CP may indicate the to-be-scheduled end
user to the USF by using the user access information
and the SLA information that are included in the first
object field; and indicate, by using the information
whose indication operation type is user SLA update
included in the first operation field, the USF to update
the SLA of the end user. Then, in the communication
interface between the USF and the CP, that is, in the
first request message sent in step 303, the USF may
indicate the currently scheduled end user to the CP
by using the user access information in the second
object field; indicate, by using the information whose
indication operation type is the second steering re-
quest included in the second operation field, the CP
to perform steering of the end user based on an up-
dated SLA; and indicate, by using the identifier of
the target UP included in the second operation at-
tribute field, the CP to steer the end user to the target
UP.
3. In a scenario of scheduling the end user to go
offline, in the first message, the first object field in-
cludes the user access information, and the first op-
eration field includes the information whose first in-
dication operation type is user offline. In this case, it
may be learned from step 302 that, the USF deter-
mines, as the target UP, the UP on which the end
user who needs to be scheduled to go offline and
who is corresponding to the user access information
is currently located. The first request message sent
by the USF to the CP in step 303 may be a notification
message, used to notify the CP that the USF has
deleted connection information corresponding to the
terminal device. In addition, step 303 may not be
performed when the CP schedules the end user to
go offline.

[0141] 304: The CP processes the connection be-
tween the end user and the target UP.
[0142] In this embodiment, after obtaining the identifier
of the target UP in step 303, the CP may further process
the connection between the end user and the target UP
based on the identifier of the target UP.
[0143] Specifically, the CP 208 in FIG. 2 is used as an
example. The CP 208 is a vBNG service control plane,
processes a user dialup protocol, and interacts with an
AAA server to perform user authentication, accounting,
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and authorization. The CP 208 may identify an SLA
based on a user account, notify, by using access line
information carried in the user dialup protocol, the USF
207 that a user goes online and waits for the USF to guide
user steering, and notify the USF to map the user to a
port accessed by a corresponding UP. In addition, the
CP 208 delivers user entry information to the correspond-
ing UP, and the corresponding UP generates a forward-
ing entry of the user and advertises a route. Correspond-
ing to an implementation process in which the CP proc-
esses the connection between the end user and the tar-
get UP in step 304, that the CP processes the connection
between the end user and the target UP based on the
identifier of the target UP may specifically include: The
CP sends an identifier of the end user to the target UP,
so that the target UP knows to schedule the end user.
This implements dynamic scheduling between the end
user and the target UP.
[0144] In an optional step, in a process in which the
CP processes the connection between the end user and
the target UP in step 304, the CP may schedule the end
user to an SF sub-interface corresponding to the target
UP. An SDN controller may control the SF to schedule
end users who access different SF sub-interfaces in the
SF. Therefore, the CP may send a corresponding mes-
sage to the SDN controller, to schedule the end user to
the target UP. In this way, on a basis that a scheduling
policy of the end user is determined in the BNG device
via the USF, dynamic scheduling of the end user is im-
plemented via the CP. This can reduce processing load
of the control plane entity CP to some extent, and improve
communication performance.
[0145] 305: The CP sends a first response message
to the USF.
[0146] In this embodiment, after the CP processes the
connection between the end user and the target UP in
step 304, the CP may send the first response message
to the USF, where the first response message (steering
ack) is used to indicate that the CP has processed the
connection between the end user and the target UP. Step
305 is an optional step.
[0147] In this embodiment, in an interaction process
between the CP and the USF in step 301 to step 305, for
the CP, the CP sends the first message to the USF. The
first message includes the end user information, and in-
dicates the USF to schedule the end user based on the
end user information. Then, the CP determines, based
on the identifier of the target UP carried in the first request
message sent by the USF, to schedule the end user to
the target UP. In other words, a scheduling policy of the
end user is determined via the USF. Then, the CP further
processes the connection between the end user and the
target UP based on the identifier of the target UP, so that
the scheduling policy of the end user is determined in the
BNG device via the USF. This reduces processing load
of the control plane entity CP, and improves communi-
cation performance.
[0148] 306: The USF determines a target SF associ-

ated with the end user.
[0149] In this embodiment, after receiving the first mes-
sage from the CP in step 301, the USF further deter-
mines, based on the user access information carried in
the first message, the target SF associated with the end
user
[0150] Specifically, in the network architecture shown
in FIG. 2, the SF 202 device is added behind the AN 201
access network, and the layer 2 tunnel is established
between the device and the UP. The physical interface
accessed by the SF 202 and the AN 201 is divided into
different sub-interfaces. The different sub-interfaces
match different VLAN/QinQ ranges. In other words, the
different sub-interfaces are corresponding to different
layer 2 UP tunnels, and the end user accesses different
UPs via different SFs. Therefore, the USF may deter-
mine, based on the user access information carried in
the first message obtained in step 301, the target SF
associated with the end user. Specifically, in step 301,
the first message from the CP may carry an identifier of
the target SF; another message sent by the CP to the
USF carries an identifier of the target SF; or a mapping
relationship between the end user and the SF is preset
in the USF, and the USF determines the target SF from
the mapping relationship. The target SF associated with
the end user may alternatively be determined in another
manner. This is not limited herein.
[0151] In addition, step 306 needs to be performed af-
ter step 301, and there is no necessary sequence rela-
tionship between step 306 and step 302 to step 305. This
is not limited herein.
[0152] 307: The USF sends a second request mes-
sage to the SDN controller.
[0153] In this embodiment, the USF sends the second
request message to the SDN controller. The USF may
further determine, based on the first message obtained
in step 301, an identifier of a target steering function entity
SF associated with the end user and a virtual local area
network VLAN identifier of the end user. Then, the USF
sends the second request message to the SDN control-
ler, where the second request message includes the
VLAN identifier, the identifier of the target SF, and the
identifier of the target UP.
[0154] It may be learned from step 301 and step 302
that the user access information may indicate one or
more end users. Correspondingly, in step 307, the VLAN
identifier determined by using the first message may also
be corresponding to one or more end users. Specifically,
in the implementation process of step 303, the identifier
of the target UP is used to identify the target UP. During
specific implementation, the identifier of the target UP
may be an identifier of the target UP itself, or may be an
identifier of an SF sub-interface corresponding to the tar-
get UP. This is not limited herein. Herein, an example in
which the identifier of the SF sub-interface corresponding
to the target UP is used as the identifier of the target UP
is used for description. In this case, the SF sub-interface
corresponding to the target UP is included in the target

31 32 



EP 4 132 197 A1

18

5

10

15

20

25

30

35

40

45

50

55

SF. Optionally, the second request message may further
include an identifier of a source UP of the terminal device,
and is used to indicate the SDN controller to schedule,
in the target SF, an end user corresponding to the VLAN
identifier out of a UP corresponding to the identifier of
the source UP. Similarly, the identifier of the source UP
is used to identify the UP that the terminal device origi-
nally accesses. Herein, the identifier of the source UP
may be an identifier of the source UP itself, or may be
an identifier of a source SF sub-interface corresponding
to the source UP. This is not limited herein.
[0155] In a specific implementation, the USF and the
SDN controller may exchange data through a second
communication interface. The first communication inter-
face may include a NETCONF, RESTFUL, or another
communication interface, so that the USF and the SDN
controller may align, through the second communication
interface, content of messages transmitted between the
USF and the SDN controller. This improves communica-
tion efficiency.
[0156] In a specific implementation, the second re-
quest message includes a third object field, a third oper-
ation field, and a third operation attribute field. Specifi-
cally, the USF and the SDN controller may communicate
with each other through the NETCONF, RESTFUL, or
another interface. An object field is used to indicate an
identifier of an end user of an operation corresponding
to a transmitted message, an operation field is used to
indicate an operation type of the operation corresponding
to the transmitted message, and an operation attribute
field is used to indicate an operation port of the operation
corresponding to the transmitted message. In the com-
munication interface between the USF and the SDN con-
troller, a data model that may be used includes at least
three fields, namely, an object field, an operation field,
and an operation attribute field. In this case, the second
request message sent by the USF to the SDN controller
may include the at least three fields, so that the USF and
the SDN controller may align, based on the at least three
fields, content of messages transmitted between the USF
and the SDN controller. This improves communication
efficiency. In this embodiment and subsequent embodi-
ments, an example in which a message sent by the USF
to the SDN controller includes the third object field, the
third operation field, and the third operation attribute field
is used for description.
[0157] It should be noted that, specifically, "align"
means that when different communication devices ex-
change a message through a wired or wireless interface,
the two communication devices have consistent under-
standings of a carrier frequency for receiving and sending
the exchanged message, determining of a type of the
exchanged message, meanings of field information car-
ried in the exchanged message, or other configurations
of the exchanged message. Specifically, the USF and
the SDN controller may have consistent understandings
of the meanings of the field information carried in the " at
least three fields" based on the " at least three fields"

carried in the message transmitted through the interface
between the USF and the SDN controller.
[0158] For example, the data model used by the com-
munication interface between the USF and the SDN con-
troller may be shown in FIG. 5. In the at least three fields
of the data model of the interface between the USF and
the SDN controller, an object 501, an operation 502, and
an operation attribute 503 are used as examples for de-
scription. It is clear that the at least three fields may al-
ternatively be represented by other names. For example,
the object field, the operation field, and the operation at-
tribute field may be represented by a terminal, an imple-
mentation, and an implementation attribute; the object
field, the operation field, and the operation attribute field
may be represented by an A field, a B field, and a C field;
or the object field, the operation field, and the operation
attribute field may be represented in another manner.
This is not limited herein.
[0159] Specifically, in the second request message
transmitted in step 307, the object 501 (namely, the object
field) may carry the VLAN identifier. The following de-
scribes how different operation fields identified by the
operation 502 are applied to different scenarios.

1. When the USF determines, based on the first mes-
sage, to schedule the end user to go online, in the
communication interface between the USF and the
SDN controller, the USF may indicate the to-be-
scheduled end user to the SDN controller by using
the VLAN identifier included in the third object field;
indicate, by using information whose indication op-
eration type is a third steering request (steering re-
quest) included in the third operation field, the SDN
controller to perform go-online steering of the end
user; and indicate, by using the identifier of the target
SF and the identifier of the target UP that are included
in the third operation attribute field, the SDN control-
ler to schedule, in the target SF, the end user to the
target UP (source interface attribute: an SF ID, spe-
cifically, an SF-side sub-interface ID which may in-
dicate a source interface of the operation; destination
interface attribute: a target SF ID, specifically, an SF-
side sub-interface ID which may indicate a destina-
tion interface of the operation).
2. When the USF determines, based on the first mes-
sage, to update the connection of the end user, in
the communication interface between the USF and
the SDN controller, the USF may indicate the to-be-
scheduled end user to the USF by using the VLAN
identifier included in the third object field; indicate,
by using information whose indication operation type
is a fourth steering request (steering request) includ-
ed in the third operation field, the SDN controller to
perform steering of the end user based on an updat-
ed SLA; and indicate, by using the identifier of the
target SF and the identifier of the target UP that are
included in the third operation attribute field, the SDN
controller to schedule, in the target SF, the end user
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to the target UP (source interface attribute: an SF
ID, specifically, an SF-side sub-interface ID which
may indicate a source interface of the operation; des-
tination interface attribute: a target SF ID, specifical-
ly, an SF-side sub-interface ID which may indicate
a destination interface of the operation).

[0160] In this embodiment, in a process of scheduling
the end user to the target UP, the end user may be sched-
uled to an SF sub-interface corresponding to the target
UP. The SDN controller may control the SF to schedule
end users who access different SF sub-interfaces in the
SF. Therefore, the USF may schedule the end user to
the target UP via the SDN controller by using the second
request message. In this way, on a basis that a sched-
uling policy of the end user is determined in the BNG
device via the USF, dynamic scheduling of the end user
is also implemented via the USF. This can further reduce
processing load of the control plane entity CP, and im-
prove communication performance.
[0161] 308: The SDN controller sends a third request
message to the SF.
[0162] In this embodiment, after the SDN controller re-
ceives the second request message from the USF in step
307, the SDN controller processes, in the target SF, the
connection between the end user corresponding to the
VLAN identifier and the target UP based on the second
request message.
[0163] It can be learned from the content of step 307
that the VLAN identifier may correspondingly identify one
or more end users. Specifically, a process in which the
SDN controller processes, in the target SF, the connec-
tion between the end user corresponding to the VLAN
identifier and the target UP based on the second request
message may be: The SDN controller generates the third
request message and sends the third request message
to the SF, where the third request message includes the
VLAN identifier of the end user and the identifier of the
target UP.
[0164] In this embodiment, the network architecture
shown in FIG. 2 is used as an example. The BNG may
further include the steering function entity SF. There may
be a plurality of different SF sub-interfaces in the SF, and
the different SF sub-interfaces are corresponding to dif-
ferent layer 2 UP tunnels. In other words, the end user
accesses different UPs via different SFs. Therefore, as
a controller of the SF, after receiving the second request
message from the USF, the SDN controller may process
the connection between the end user and the target UP
based on the second request message by performing
step 308 to step 310.
[0165] In a specific implementation, the SDN controller
and the SF may exchange data through a third commu-
nication interface. The first communication interface may
include a NETCONF, RESTFUL, or another communi-
cation interface, so that the SDN controller and the SF
controller may align, through the third communication in-
terface, content of messages transmitted between the

SDN controller and the SF controller. This improves com-
munication efficiency.
[0166] In a specific implementation, the third request
message includes a fourth object field, a fourth operation
field, and a fourth operation attribute field. Specifically,
the SDN controller and the SF may communicate with
each other through the NETCONF, RESTFUL, or another
interface. An object field is used to indicate an identifier
of an end user of an operation corresponding to a trans-
mitted message, an operation field is used to indicate an
operation type of the operation corresponding to the
transmitted message, and an operation attribute field is
used to indicate an operation port of the operation cor-
responding to the transmitted message. In this embodi-
ment, in a communication interface between the SDN
controller and the SF, a data model that may be used
includes at least three fields, namely, an object field, an
operation field, and an operation attribute field. In this
case, the third request message sent by the SDN con-
troller to the SF may include the at least three fields, so
that the SDN controller and the SF may align, based on
the at least three fields, content of messages transmitted
between the SDN controller and the SF. This improves
communication efficiency. In this embodiment and sub-
sequent embodiments, an example in which a message
sent by the SDN controller to the SF includes the fourth
object field, the fourth operation field, and the fourth op-
eration attribute field is used for description.
[0167] It should be noted that, specifically, "align"
means that when different communication devices ex-
change a message through a wired or wireless interface,
the two communication devices have consistent under-
standings of a carrier frequency for receiving and sending
the exchanged message, determining of a type of the
exchanged message, meanings of field information car-
ried in the exchanged message, or other configurations
of the exchanged message. Specifically, the SDN con-
troller and the SF may have consistent understandings
of the meanings of the field information carried in the "at
least three fields" based on the "at least three fields" car-
ried in the message transmitted through the interface be-
tween the SDN controller and the SF.
[0168] For example, the data model used by the com-
munication interface between the SDN controller and the
SF may be shown in FIG. 6. In the at least three fields of
the data model of the interface between the SDN con-
troller and the SF, the object field, the operation field, and
the operation attribute field are described by using an
object 601, an operation 602, and an operation attribute
603 as examples. It is clear that the at least three fields
may alternatively be represented by other names. For
example, the object field, the operation field, and the op-
eration attribute field may be represented by a terminal,
an implementation, and an implementation attribute; the
object field, the operation field, and the operation attribute
field may be represented by an A field, a B field, and a
C field; or the object field, the operation field, and the
operation attribute field may be represented in another
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manner. This is not limited herein.
[0169] In addition, in step 307, the USF may send dif-
ferent second request messages to the SDN controller,
to support different processes of scheduling the end user
to implement a connection. Therefore, in step 308, the
SDN controller may also send the third request message
to the SF in a plurality of manners. Details are described
below.

1. In a scenario in which the SDN controller sched-
ules an end user to go online, to be specific, the
second request message obtained in step 307 car-
ries the information whose indication operation type
is the third steering request, in this case, in the third
request message, the fourth object field includes the
VLAN identifier, the fourth operation field includes
information whose indication operation type is a fifth
steering request, and the fourth operation attribute
field includes the identifier of the target UP. Specif-
ically, in the communication interface between the
SDN controller and the SF, the SDN controller may
indicate the to-be-scheduled end user to the SF by
using the VLAN identifier included in the fourth object
field; indicate, by using the information whose indi-
cation operation type is the fifth steering request in-
cluded in the fourth operation field, the SF to perform
go-online steering of the end user; and indicate, by
using the identifier of the target UP included in the
third operation attribute field, the SF to schedule the
end user to the target UP (source interface attribute:
an SF ID, specifically, an SF-side sub-interface ID
which may indicate a source interface of the opera-
tion; destination interface attribute: a target SF ID,
specifically, an SF-side sub-interface ID which may
indicate a destination interface of the operation). This
implements scheduling of an online connection of
the end user in the BNG.

2. In a scenario in which the SDN controller updates
a connection of the end user, to be specific, the sec-
ond request message obtained in step 307 carries
the information whose indication operation type is
the fourth steering request, in this case, in the third
request message, the fourth object field includes the
VLAN identifier, the fourth operation field includes
information whose indication operation type is a sixth
steering request, and the fourth operation attribute
field includes the identifier of the target UP. Specif-
ically, in the communication interface between the
SDN controller and the SF, the SDN controller may
indicate the to-be-scheduled end user to the SF by
using the VLAN identifier included in the fourth object
field; indicate, by using the information whose indi-
cation operation type is the fifth steering request in-
cluded in the fourth operation field, the SF to perform
steering of the end user based on an updated SLA;
and indicate, by using the identifier of the target UP
included in the third operation attribute field, the SF

to schedule the end user to the target UP (source
interface attribute: an SF ID, specifically, an SF-side
sub-interface ID which may indicate a source inter-
face of the operation; destination interface attribute:
a target SF ID, specifically, an SF-side sub-interface
ID which may indicate a destination interface of the
operation). This implements scheduling of connec-
tion update of the end user in the BNG.

[0170] 309: The SF processes the connection between
the end user and the target UP.
[0171] In this embodiment, after the SF obtains the
identifier of the target UP and the identifier of the end
user in step 308, the SF processes the connection be-
tween the end user and the target UP.
[0172] Specifically, the SF includes a plurality of SF
interfaces, which include the target UP, and different SF
interfaces are corresponding to different UPs. An execu-
tion process of step 309 is specifically: The SF processes
connections between the end user and the plurality of
SF interfaces.
[0173] In addition, in step 308, the SDN controller may
send different third request messages to the SF, to sup-
port different processes of scheduling the end user to
implement a connection. Therefore, in step 309, the SF
may also implement different scheduling processes by
using different third request messages. Details are de-
scribed below.

1. In a scenario in which the SDN controller sched-
ules an end user to go online, in the third request
message, the fourth object field includes the VLAN
identifier, the fourth operation field includes the in-
formation whose indication operation type is the fifth
steering request, and the fourth operation attribute
field includes the identifier of the target UP. In this
case, in step 309, the SF schedules the end user to
go online from the target UP, so that go-online sched-
uling of the end user is implemented in the BNG.
2. In a scenario in which the SDN controller sched-
ules connection update of the end user, in the third
request message, the fourth object field includes the
VLAN identifier, the fourth operation field includes
the information whose indication operation type is
the sixth steering request, and the fourth operation
attribute field includes the identifier of the target UP.
In this case, the SF schedules the end user to the
target UP in step 309. This implements scheduling
of connection update of the end user in the BNG.

[0174] 310: The SF sends a third response message
to the SDN controller.
[0175] In this embodiment, after the SF performs step
309, the SF may send the third response message to the
SDN controller, where the third response message is
used to indicate that the SF has processed the connec-
tion between the end user and the target UP. Step 310
is an optional step.
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[0176] 311: The SDN controller sends a second re-
sponse message to the USF.
[0177] In this embodiment, after the SDN controller re-
ceives the third response message from the SF in step
310, the SDN controller sends the second response mes-
sage to the USF, where the second response message
is used to indicate that the SDN controller has processed
the connection between the end user and the target UP
in the target SF. Step 311 is an optional step.
[0178] In this embodiment, by using a process of step
306 to step 311, in a process of scheduling the end user
to the target UP, the end user may be scheduled to an
SF sub-interface corresponding to the target UP. The
SDN controller may control the SF to schedule end users
who access different SF sub-interfaces in the SF. There-
fore, the USF may schedule the end user to the target
UP via the SDN controller by using the second request
message. In this way, on a basis that a scheduling policy
of the end user is determined in the BNG device via the
USF (in step 301 to step 305), dynamic scheduling of the
end user is also implemented via the USF. This can fur-
ther reduce processing load of the control plane entity
CP, and improve communication performance.
[0179] In this embodiment, an interface and a data
model between the USF/CP/SDN/SF are specifically re-
fined, and users are distinguished based on SLAs. This
breaks through a limitation of a fixed user access gateway
in an existing network and resolves a problem that user
SLAs can only be distinguished on a single SF. According
to the solution of the present invention, a user can dy-
namically access different SFs. This can not only enable
operators to provide differentiated services and obtain
more benefits, but also adjust SF load.
[0180] The foregoing describes the communication
method in the embodiments of this application. The fol-
lowing describes a communication apparatus provided
in an embodiment of this application with reference to
accompanying drawings.
[0181] Refer to FIG. 7. A control plane entity CP 700
according to an embodiment of this application is provid-
ed. The control plane entity CP 700 may be the CP 101
in the embodiment shown in FIG. 1, the CP 208 in the
embodiment shown in FIG. 2, and the CP in the embod-
iment shown in FIG. 3.
[0182] In a specific implementation, the control plane
entity CP 700 includes:

a sending unit 702, configured to send a first mes-
sage to a USF, where the first message includes end
user information, and the end user information in-
cludes user access information and service level
agreement SLA information; for a specific implemen-
tation, refer to detailed descriptions of step 301 in
the embodiment shown in FIG. 3, and details are not
described herein again;
a receiving unit 701, configured to receive a first re-
quest message from the USF, where the first request
message includes an identifier of a target UP, and

the target UP is associated with an end user; for a
specific implementation, refer to detailed descrip-
tions of step 303 in the embodiment shown in FIG.
3, and details are not described herein again; and
a processing unit 703, configured to process a con-
nection between the end user and the target UP
based on the identifier of the target UP; for a specific
implementation, refer to detailed descriptions of step
304 in the embodiment shown in FIG. 3, and details
are not described herein again.

[0183] In a specific implementation, the first message
includes a first object field, a first operation field, and a
first operation attribute field.
[0184] The first request message includes a second
object field, a second operation field, and a second op-
eration attribute field. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
4, and details are not described herein again.
[0185] In a specific implementation,
in the first message, the first object field includes the user
access information and the SLA information, the SLA in-
formation includes initial SLA information, and the first
operation field includes information whose indication op-
eration type is user online.
[0186] In the first request message, the second object
field includes the user access information, the second
operation field includes information whose indication op-
eration type is a first steering request, and the second
operation attribute field includes the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 4, and details
are not described herein again.
[0187] In a specific implementation,
in the first message, the first object field includes the user
access information and the SLA information, the SLA in-
formation includes SLA update information, and the first
operation field includes information whose indication op-
eration type is user SLA update.
[0188] In the first request message, the second object
field includes the user access information, the second
operation field includes information whose indication op-
eration type is a second steering request, and the second
operation attribute field includes the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 4, and details
are not described herein again.
[0189] In a specific implementation, the user access
information includes a steering function entity SF identity
ID, media access control layer MAC information, QinQ
information, and an initial user plane entity UP ID.
[0190] In a specific implementation, the user access
information further includes at least one of the following:
network segment information, a group UP ID, and an
access interface ID. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
4, and details are not described herein again.
[0191] In addition, in another specific implementation,
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the control plane entity CP 700 includes:

a receiving unit 701, configured to obtain a go-offline
request message, where the go-offline request mes-
sage includes end user information, and the end user
information includes user access information; and
a sending unit 702, configured to send a first mes-
sage to a USF, where the first message includes
information whose first indication operation type is
user offline and the user access information. For a
specific implementation, refer to detailed descrip-
tions of step 301 in the embodiment shown in FIG.
3, and details are not described herein again.

[0192] In a specific implementation, the first message
may include a first object field, a first operation field, and
a first operation attribute field, and the first request mes-
sage includes a second object field, a second operation
field, and a second operation attribute field. For a specific
implementation, refer to detailed descriptions in the em-
bodiment shown in FIG. 4, and details are not described
herein again.
[0193] In a specific implementation, in the first mes-
sage, the first object field includes the user access infor-
mation, and the first operation field includes the informa-
tion whose first indication operation type is user offline.
For a specific implementation, refer to detailed descrip-
tions in the embodiment shown in FIG. 4, and details are
not described herein again.
[0194] In a specific implementation, the user access
information includes a steering function entity SF identity
ID, media access control layer MAC information, QinQ
information, and an initial user plane entity UP ID. For a
specific implementation, refer to detailed descriptions in
the embodiment shown in FIG. 4, and details are not
described herein again.
[0195] In a specific implementation, the user access
information further includes at least one of the following:
network segment information, a group UP ID, and an
access interface ID. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
4, and details are not described herein again.
[0196] It should be noted that for specific content such
as an information execution process of the units of the
control plane entity CP 700, refer to descriptions in the
foregoing method embodiments of this application. De-
tails are not described herein again.
[0197] Refer to FIG. 8. A user plane steering function
entity USF 800 according to an embodiment of this ap-
plication is provided. The USF 800 may be the USF 207
in the embodiment shown in FIG. 2 and the USF in the
embodiment shown in FIG. 3.
[0198] In a specific implementation, the user plane
steering function entity USF 800 may include:

a receiving unit 801, configured to receive a first mes-
sage from a CP, where the first message includes
end user information, and the end user information

includes user access information and service level
agreement SLA information; for a specific implemen-
tation, refer to detailed descriptions of step 301 in
the embodiment shown in FIG. 3, and details are not
described herein again;
a processing unit 803, configured to determine,
based on the first message, a target UP associated
with an end user; for a specific implementation, refer
to detailed descriptions of step 302 in the embodi-
ment shown in FIG. 3, and details are not described
herein again; and
a sending unit 802, configured to send a first request
message to the CP, where the first request message
includes an identifier of the target UP; for a specific
implementation, refer to detailed descriptions of step
303 in the embodiment shown in FIG. 3, and details
are not described herein again.

[0199] In a specific implementation, the first message
includes a first object field, a first operation field, and a
first operation attribute field.
[0200] The first request message includes a second
object field, a second operation field, and a second op-
eration attribute field. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
4, and details are not described herein again.
[0201] In a specific implementation, in the first mes-
sage, the first object field includes the user access infor-
mation and the SLA information, the SLA information in-
cludes initial SLA information, and the first operation field
includes information whose indication operation type is
user online.
[0202] In the first request message, the second object
field includes the user access information, the second
operation field includes information whose indication op-
eration type is a first steering request, and the second
operation attribute field includes the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 4, and details
are not described herein again.
[0203] In a specific implementation, in the first mes-
sage, the first object field includes the user access infor-
mation and the SLA information, the SLA information in-
cludes SLA update information, and the first operation
field includes information whose indication operation
type is user SLA update.
[0204] In the first request message, the second object
field includes the user access information, the second
operation field includes information whose indication op-
eration type is a second steering request, and the second
operation attribute field includes the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 4, and details
are not described herein again.
[0205] In a specific implementation, the user access
information includes a steering function entity SF identity
ID, media access control layer MAC information, QinQ
information, and an initial user plane entity UP ID. For a
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specific implementation, refer to detailed descriptions in
the embodiment shown in FIG. 4, and details are not
described herein again.
[0206] In a specific implementation, the user access
information further includes at least one of the following:
network segment information, a group UP ID, and an
access interface ID. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
4, and details are not described herein again.
[0207] In a specific implementation, the BNG further
includes a software-defined network SDN controller.
[0208] The processing unit 803 is further configured to
determine, based on the first message, an identifier of a
target steering function entity SF associated with the end
user and a virtual local area network VLAN identifier of
the end user. For a specific implementation, refer to de-
tailed descriptions of step 306 in the embodiment shown
in FIG. 3, and details are not described herein again.
[0209] The sending unit 802 is further configured to
send a second request message to the SDN controller,
where the second request message includes the VLAN
identifier, the identifier of the target SF, and the identifier
of the target UP. For a specific implementation, refer to
detailed descriptions of step 307 in the embodiment
shown in FIG. 3, and details are not described herein
again.
[0210] In a specific implementation, the second re-
quest message includes a third object field, a third oper-
ation field, and a third operation attribute field. For a spe-
cific implementation, refer to detailed descriptions in the
embodiment shown in FIG. 5, and details are not de-
scribed herein again.
[0211] In a specific implementation, in the second re-
quest message, the third object field includes the VLAN
identifier, the third operation field includes information
whose indication operation type is a third steering re-
quest, and the third operation attribute field includes the
identifier of the target SF and the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 5, and details
are not described herein again.
[0212] In a specific implementation, in the second re-
quest message, the third object field includes the VLAN
identifier, the third operation field includes information
whose indication operation type is a fourth steering re-
quest, and the third operation attribute field includes the
identifier of the target SF and the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 5, and details
are not described herein again.
[0213] In addition, in another specific implementation,
the USF 800 includes:

a receiving unit 801, configured to receive a first mes-
sage from a CP, where the first message includes
information whose first indication operation type is
user offline and the user access information; for a
specific implementation, refer to detailed descrip-

tions of step 301 in the embodiment shown in FIG.
3, and details are not described herein again; and
a processing unit 803, configured to determine,
based on the first message, a target UP associated
with an end user, an identifier of a target steering
function entity SF associated with the end user and
a virtual local area network VLAN identifier of the
end user; for a specific implementation, refer to de-
tailed descriptions of step 302 in the embodiment
shown in FIG. 3, and details are not described herein
again.

[0214] The processing unit 803 is further configured to
delete connection information corresponding to the end
user. For a specific implementation, refer to detailed de-
scriptions of step 303 in the embodiment shown in FIG.
3, and details are not described herein again.
[0215] In a specific implementation, the first message
includes a first object field, a first operation field, and a
first operation attribute field, and the first request mes-
sage includes a second obj ect field, a second operation
field, and a second operation attribute field. For a specific
implementation, refer to detailed descriptions in the em-
bodiment shown in FIG. 4, and details are not described
herein again.
[0216] In a specific implementation, this embodiment
may be applied to a scenario in which the CP schedules
an end user to go offline. In this case, in the first message,
the first object field includes the user access information,
and the first operation field includes the information
whose first indication operation type is user offline. For
a specific implementation, refer to detailed descriptions
in the embodiment shown in FIG. 4, and details are not
described herein again.
[0217] In a specific implementation, the user access
information includes a steering function entity SF identity
ID, media access control layer MAC information, QinQ
information, and an initial user plane entity UP ID. For a
specific implementation, refer to detailed descriptions in
the embodiment shown in FIG. 4, and details are not
described herein again.
[0218] In a specific implementation, the user access
information further includes at least one of the following:
network segment information, a group UP ID, and an
access interface ID. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
4, and details are not described herein again.
[0219] It should be noted that for specific content such
as an information execution process of the units of the
user plane steering function entity USF 800, refer to de-
scriptions in the foregoing method embodiments of this
application. Details are not described herein again.
[0220] Refer to FIG. 9. A software-defined network
SDN controller 900 according to an embodiment of this
application is provided. The SDN controller 900 may be
the SDN controller 206 in the embodiment shown in FIG.
2 and the SDN controller in the embodiment shown in
FIG. 3.
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[0221] In a specific implementation, the SDN controller
900 may include:

a transceiver unit 901, configured to receive a sec-
ond request message from a USF, where the second
request message includes a virtual local area net-
work VLAN identifier, an identifier of a target SF, and
an identifier of a target UP; for a specific implemen-
tation, refer to detailed descriptions of step 307 in
the embodiment shown in FIG. 3, and details are not
described herein again; and
a processing unit 902, configured to process, in the
target SF, a connection between an end user corre-
sponding to the virtual local area network VLAN iden-
tifier and the target UP based on the second request
message; for a specific implementation, refer to de-
tailed descriptions of step 308 in the embodiment
shown in FIG. 3, and details are not described herein
again.

[0222] In a specific implementation, the second re-
quest message includes a third object field, a third oper-
ation field, and a third operation attribute field. For a spe-
cific implementation, refer to detailed descriptions in the
embodiment shown in FIG. 5, and details are not de-
scribed herein again.
[0223] In a specific implementation, in the second re-
quest message, the third object field includes the VLAN
identifier, the third operation field includes information
whose indication operation type is a third steering re-
quest, and the third operation attribute field includes the
identifier of the target SF and the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 5, and details
are not described herein again.
[0224] In a specific implementation, in the second re-
quest message, the third object field includes the VLAN
identifier, the third operation field includes information
whose indication operation type is a fourth steering re-
quest, and the third operation attribute field includes the
identifier of the target SF and the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 5, and details
are not described herein again.
[0225] In a specific implementation, the BNG further
includes the target SF. That the SDN controller process-
es, in the target SF, a connection between an end user
corresponding to the virtual local area network VLAN
identifier and the target UP based on the second request
message includes:
[0226] The SDN controller sends a third request mes-
sage to the target SF, where the third request message
includes the VLAN identifier and the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions of step 308 in the embodiment shown in FIG.
3, and details are not described herein again.
[0227] In a specific implementation, the third request
message includes a fourth object field, a fourth operation

field, and a fourth operation attribute field. For a specific
implementation, refer to detailed descriptions in the em-
bodiment shown in FIG. 6, and details are not described
herein again.
[0228] In a specific implementation, in the third request
message, the fourth object field includes the VLAN iden-
tifier, the fourth operation field includes information
whose indication operation type is a fifth steering request,
and the fourth operation attribute field includes the iden-
tifier of the target UP. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
6, and details are not described herein again.
[0229] In a specific implementation, in the third request
message, the fourth object field includes the VLAN iden-
tifier, the fourth operation field includes information
whose indication operation type is a sixth steering re-
quest, and the fourth operation attribute field includes the
identifier of the target UP. For a specific implementation,
refer to detailed descriptions in the embodiment shown
in FIG. 6, and details are not described herein again.
[0230] It should be noted that for specific content such
as an information execution process of the units of the
SDN controller 900, refer to descriptions in the foregoing
method embodiments of this application. Details are not
described herein again.
[0231] Refer to FIG. 10. A steering function entity SF
1000 according to an embodiment of this application is
provided. The steering function entity SF 1000 may be
the SF 202 in the embodiment shown in FIG. 2 and the
SF in the embodiment shown in FIG. 3.
[0232] In a specific implementation, the SF 1000 may
include:

a transceiver unit 1001, configured to receive a third
request message from an SDN controller, where the
third request message includes an identifier of an
end user and an identifier of a target UP; for a specific
implementation, refer to detailed descriptions of step
308 in the embodiment shown in FIG. 3, and details
are not described herein again; and
a processing unit 1002, configured to process a con-
nection between the end user and the target UP
based on the third request message; for a specific
implementation, refer to detailed descriptions of step
309 in the embodiment shown in FIG. 3, and details
are not described herein again.

[0233] In a specific implementation, the third request
message includes a fourth object field, a fourth operation
field, and a fourth operation attribute field. For a specific
implementation, refer to detailed descriptions in the em-
bodiment shown in FIG. 6, and details are not described
herein again.
[0234] In a specific implementation, in the third request
message, the fourth object field includes a VLAN identi-
fier, the fourth operation field includes information whose
indication operation type is a fifth steering request, and
the fourth operation attribute field includes the identifier
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of the target UP. For a specific implementation, refer to
detailed descriptions in the embodiment shown in FIG.
6, and details are not described herein again.
[0235] In a specific implementation, in the third request
message, the fourth object field includes a VLAN identi-
fier, the fourth operation field includes information whose
indication operation type is a sixth steering request, and
the fourth operation attribute field includes the identifier
of the target UP. For a specific implementation, refer to
detailed descriptions in the embodiment shown in FIG.
6, and details are not described herein again.
[0236] It should be noted that for specific content such
as an information execution process of the units of the
SF 1000, refer to descriptions in the foregoing method
embodiments of this application. Details are not de-
scribed herein again.
[0237] FIG. 11 is a schematic diagram of a specific
logical structure of a communication apparatus 1100 in
the foregoing embodiments according to an embodiment
of this application. The communication apparatus 1100
may include but is not limited to a processor 1101, a
communication port 1102, a memory 1103, and a bus
1104. In this embodiment of this application, the proces-
sor 1101 is configured to control and process an action
of the communication apparatus 1100.
[0238] In a specific implementation, the communica-
tion apparatus 1100 is configured to perform functions
implemented by the CP 101 in FIG. 1, the CP 208 in FIG.
2, the CP in FIG. 3, and the CP 700 in FIG. 7 in the
foregoing embodiments. In addition, when the units in
the embodiment shown in FIG. 7 are functional modules
implemented by software, these software functional
modules may be stored in the memory 1103. When the
processor 1101 executes software code in the memory
1103, the control plane entity CP is enabled to perform
the following steps:

sending a first message to a USF, where the first
message includes end user information, and the end
user information includes user access information
and service level agreement SLA information; for a
specific implementation, refer to detailed descrip-
tions of step 301 in the embodiment shown in FIG.
3, and details are not described herein again;
receiving a first request message from the USF,
where the first request message includes an identi-
fier of a target UP, and the target UP is associated
with an end user; for a specific implementation, refer
to detailed descriptions of step 303 in the embodi-
ment shown in FIG. 3, and details are not described
herein again; and
processing a connection between the end user and
the target UP based on the identifier of the target
UP; for a specific implementation, refer to detailed
descriptions of step 304 in the embodiment shown
in FIG. 3, and details are not described herein again.

[0239] In a specific implementation, the first message

includes a first object field, a first operation field, and a
first operation attribute field.
[0240] The first request message includes a second
object field, a second operation field, and a second op-
eration attribute field. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
4, and details are not described herein again.
[0241] In a specific implementation,
in the first message, the first object field includes the user
access information and the SLA information, the SLA in-
formation includes initial SLA information, and the first
operation field includes information whose indication op-
eration type is user online.
[0242] In the first request message, the second object
field includes the user access information, the second
operation field includes information whose indication op-
eration type is a first steering request, and the second
operation attribute field includes the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 4, and details
are not described herein again.
[0243] In a specific implementation,
in the first message, the first object field includes the user
access information and the SLA information, the SLA in-
formation includes SLA update information, and the first
operation field includes information whose indication op-
eration type is user SLA update.
[0244] In the first request message, the second object
field includes the user access information, the second
operation field includes information whose indication op-
eration type is a second steering request, and the second
operation attribute field includes the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 4, and details
are not described herein again.
[0245] In a specific implementation, the user access
information includes a steering function entity SF identity
ID, media access control layer MAC information, QinQ
information, and an initial user plane entity UP ID. For a
specific implementation, refer to detailed descriptions in
the embodiment shown in FIG. 4, and details are not
described herein again.
[0246] In a specific implementation, the user access
information further includes at least one of the following:
network segment information, a group UP ID, and an
access interface ID. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
4, and details are not described herein again.
[0247] In addition, in another specific implementation,
the control plane entity CP is further configured to perform
the following steps:

obtaining a go-offline request message, where the
go-offline request message includes end user infor-
mation, and the end user information includes user
access information; and
sending a first message to a USF, where the first
message includes information whose first indication
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operation type is user offline and the user access
information. For a specific implementation, refer to
detailed descriptions of step 301 in the embodiment
shown in FIG. 3, and details are not described herein
again.

[0248] In a specific implementation, the first message
may include a first object field, a first operation field, and
a first operation attribute field, and the first request mes-
sage includes a second object field, a second operation
field, and a second operation attribute field. For a specific
implementation, refer to detailed descriptions in the em-
bodiment shown in FIG. 4, and details are not described
herein again.
[0249] In a specific implementation, in the first mes-
sage, the first object field includes the user access infor-
mation, and the first operation field includes information
whose first indication operation type is user offline. For
a specific implementation, refer to detailed descriptions
in the embodiment shown in FIG. 4, and details are not
described herein again.
[0250] In a specific implementation, the user access
information includes a steering function entity SF identity
ID, media access control layer MAC information, QinQ
information, and an initial user plane entity UP ID. For a
specific implementation, refer to detailed descriptions in
the embodiment shown in FIG. 4, and details are not
described herein again.
[0251] In a specific implementation, the user access
information further includes at least one of the following:
network segment information, a group UP ID, and an
access interface ID. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
4, and details are not described herein again.
[0252] It should be noted that for specific content such
as an execution process of the control plane CP, refer to
descriptions in the foregoing method embodiments of this
application. Details are not described herein again.
[0253] In a specific implementation, the communica-
tion apparatus 1100 is configured to perform functions
implemented by the USF 207 in FIG. 2, the USF in FIG.
3, and the USF 800 in FIG. 8 in the foregoing embodi-
ments. In addition, when the units in the embodiment
shown in FIG. 8 are functional modules implemented by
software, these software functional modules may be
stored in the memory 1103. When the processor 1101
executes software code in the memory 1103, the control
plane entity CP is enabled to perform the following steps:

receiving a first message from the CP, where the
first message includes end user information, and the
end user information includes user access informa-
tion and service level agreement SLA information;
for a specific implementation, refer to detailed de-
scriptions of step 301 in the embodiment shown in
FIG. 3, and details are not described herein again;
determining, based on the first message, a target
UP associated with an end user; for a specific im-

plementation, refer to detailed descriptions of step
302 in the embodiment shown in FIG. 3, and details
are not described herein again; and
sending a first request message to the CP, where
the first request message includes an identifier of
the target UP; for a specific implementation, refer to
detailed descriptions of step 303 in the embodiment
shown in FIG. 3, and details are not described herein
again.

[0254] In a specific implementation, the first message
includes a first object field, a first operation field, and a
first operation attribute field.
[0255] The first request message includes a second
object field, a second operation field, and a second op-
eration attribute field. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
4, and details are not described herein again.
[0256] In a specific implementation, in the first mes-
sage, the first object field includes the user access infor-
mation and the SLA information, the SLA information in-
cludes initial SLA information, and the first operation field
includes information whose indication operation type is
user online.
[0257] In the first request message, the second object
field includes the user access information, the second
operation field includes information whose indication op-
eration type is a first steering request, and the second
operation attribute field includes the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 4, and details
are not described herein again.
[0258] In a specific implementation, in the first mes-
sage, the first object field includes the user access infor-
mation and the SLA information, the SLA information in-
cludes SLA update information, and the first operation
field includes information whose indication operation
type is user SLA update.
[0259] In the first request message, the second object
field includes the user access information, the second
operation field includes information whose indication op-
eration type is a second steering request, and the second
operation attribute field includes the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 4, and details
are not described herein again.
[0260] In a specific implementation, the user access
information includes a steering function entity SF identity
ID, media access control layer MAC information, QinQ
information, and an initial user plane entity UP ID. For a
specific implementation, refer to detailed descriptions in
the embodiment shown in FIG. 4, and details are not
described herein again.
[0261] In a specific implementation, the user access
information further includes at least one of the following:
network segment information, a group UP ID, and an
access interface ID. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
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4, and details are not described herein again.
[0262] In a specific implementation, the USF is further
configured to:

determining, based on the first message, an identifier
of a target steering function entity SF associated with
the end user and a virtual local area network VLAN
identifier of the end user; and
sending a second request message to an SDN con-
troller, where the second request message includes
the VLAN identifier, the identifier of the target SF,
and the identifier of the target UP. For a specific im-
plementation, refer to detailed descriptions of step
307 in the embodiment shown in FIG. 3, and details
are not described herein again.

[0263] In a specific implementation, the second re-
quest message includes a third object field, a third oper-
ation field, and a third operation attribute field. For a spe-
cific implementation, refer to detailed descriptions in the
embodiment shown in FIG. 5, and details are not de-
scribed herein again.
[0264] In a specific implementation, in the second re-
quest message, the third object field includes the VLAN
identifier, the third operation field includes information
whose indication operation type is a third steering re-
quest, and the third operation attribute field includes the
identifier of the target SF and the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 5, and details
are not described herein again.
[0265] In a specific implementation, in the second re-
quest message, the third object field includes the VLAN
identifier, the third operation field includes information
whose indication operation type is a fourth steering re-
quest, and the third operation attribute field includes the
identifier of the target SF and the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 5, and details
are not described herein again.
[0266] In addition, in another specific implementation,
the USF is further configured to perform the following
steps:

receiving a first message from a CP, where the first
message includes information whose first indication
operation type is user offline and the user access
information; for a specific implementation, refer to
detailed descriptions of step 301 in the embodiment
shown in FIG. 3, and details are not described herein
again;
determining, based on the first message, a target
UP associated with an end user, an identifier of a
target steering function entity SF associated with the
end user and a virtual local area network VLAN iden-
tifier of the end user; for a specific implementation,
refer to detailed descriptions of step 302 in the em-
bodiment shown in FIG. 3, and details are not de-

scribed herein again; and
deleting connection information corresponding to the
end user; for a specific implementation, refer to de-
tailed descriptions of step 302 in the embodiment
shown in FIG. 3, and details are not described herein
again.

[0267] In a specific implementation, the first message
includes a first object field, a first operation field, and a
first operation attribute field, and the first request mes-
sage includes a second object field, a second operation
field, and a second operation attribute field. For a specific
implementation, refer to detailed descriptions in the em-
bodiment shown in FIG. 4, and details are not described
herein again.
[0268] In a specific implementation, this embodiment
may be applied to a scenario in which the CP schedules
an end user to go offline. In this case, in the first message,
the first object field includes the user access information,
and the first operation field includes information whose
first indication operation type is user offline. For a specific
implementation, refer to detailed descriptions in the em-
bodiment shown in FIG. 4, and details are not described
herein again.
[0269] In a specific implementation, the user access
information includes a steering function entity SF identity
ID, media access control layer MAC information, QinQ
information, and an initial user plane entity UP ID. For a
specific implementation, refer to detailed descriptions in
the embodiment shown in FIG. 4, and details are not
described herein again.
[0270] In a specific implementation, the user access
information further includes at least one of the following:
network segment information, a group UP ID, and an
access interface ID. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
4, and details are not described herein again.
[0271] It should be noted that for specific content such
as an information execution process of the units of the
user plane steering function entity USF 800, refer to de-
scriptions in the foregoing method embodiments of this
application. Details are not described herein again.
[0272] In a specific implementation, the communica-
tion apparatus 1100 is configured to perform functions
implemented by the SDN controller 206 in FIG. 2, the
SDN controller in FIG. 3, and the SDN controller 900 in
FIG. 9 in the foregoing embodiments. In addition, when
the units in the embodiment shown in FIG. 9 are func-
tional modules implemented by software, these software
functional modules may be stored in the memory 1103.
When the processor 1101 executes software code in the
memory 1103, the SDN controller is enabled to perform
the following steps:

receiving a second request message from a USF,
where the second request message includes a vir-
tual local area network VLAN identifier, an identifier
of a target SF, and an identifier of a target UP; for a
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specific implementation, refer to detailed descrip-
tions of step 307 in the embodiment shown in FIG.
3, and details are not described herein again; and
processing, in the target SF, a connection between
an end user corresponding to the virtual local area
network VLAN identifier and the target UP based on
the second request message; for a specific imple-
mentation, refer to detailed descriptions of step 308
in the embodiment shown in FIG. 3, and details are
not described herein again.

[0273] In a specific implementation, the second re-
quest message includes a third object field, a third oper-
ation field, and a third operation attribute field. For a spe-
cific implementation, refer to detailed descriptions in the
embodiment shown in FIG. 5, and details are not de-
scribed herein again.
[0274] In a specific implementation, in the second re-
quest message, the third object field includes the VLAN
identifier, the third operation field includes information
whose indication operation type is a third steering re-
quest, and the third operation attribute field includes the
identifier of the target SF and the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 5, and details
are not described herein again.
[0275] In a specific implementation, in the second re-
quest message, the third object field includes the VLAN
identifier, the third operation field includes information
whose indication operation type is a fourth steering re-
quest, and the third operation attribute field includes the
identifier of the target SF and the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions in the embodiment shown in FIG. 5, and details
are not described herein again.
[0276] In a specific implementation, the BNG further
includes the target SF. That the SDN controller process-
es, in the target SF, a connection between an end user
corresponding to the virtual local area network VLAN
identifier and the target UP based on the second request
message includes:
[0277] The SDN controller sends a third request mes-
sage to the target SF, where the third request message
includes the VLAN identifier and the identifier of the target
UP. For a specific implementation, refer to detailed de-
scriptions of step 308 in the embodiment shown in FIG.
3, and details are not described herein again.
[0278] In a specific implementation, the third request
message includes a fourth object field, a fourth operation
field, and a fourth operation attribute field. For a specific
implementation, refer to detailed descriptions in the em-
bodiment shown in FIG. 6, and details are not described
herein again.
[0279] In a specific implementation, in the third request
message, the fourth object field includes the VLAN iden-
tifier, the fourth operation field includes information
whose indication operation type is a fifth steering request,
and the fourth operation attribute field includes the iden-

tifier of the target UP. For a specific implementation, refer
to detailed descriptions in the embodiment shown in FIG.
6, and details are not described herein again.
[0280] In a specific implementation, in the third request
message, the fourth object field includes the VLAN iden-
tifier, the fourth operation field includes information
whose indication operation type is a sixth steering re-
quest, and the fourth operation attribute field includes the
identifier of the target UP. For a specific implementation,
refer to detailed descriptions in the embodiment shown
in FIG. 6, and details are not described herein again.
[0281] It should be noted that for specific content such
as an execution process of the SDN controller, refer to
descriptions in the foregoing method embodiments of this
application. Details are not described herein again.
[0282] In a specific implementation, the communica-
tion apparatus 1100 is configured to perform functions
implemented by the SF 202 in FIG. 2, the SF in FIG. 3,
and the SF 1000 in FIG. 10 in the foregoing embodiments.
In addition, when the units in the embodiment shown in
FIG. 10 are functional modules implemented by software,
these software functional modules may be stored in the
memory 1103. When the processor 1101 executes soft-
ware code in the memory 1103, the SF is enabled to
perform the following steps:

receiving a third request message from an SDN con-
troller, where the third request message includes an
identifier of an end user and an identifier of a target
UP; for a specific implementation, refer to detailed
descriptions of step 308 in the embodiment shown
in FIG. 3, and details are not described herein again;
and
processing a connection between the end user and
the target UP based on the third request message;
for a specific implementation, refer to detailed de-
scriptions of step 309 in the embodiment shown in
FIG. 3, and details are not described herein again.

[0283] In a specific implementation, the third request
message includes a fourth object field, a fourth operation
field, and a fourth operation attribute field. For a specific
implementation, refer to detailed descriptions in the em-
bodiment shown in FIG. 6, and details are not described
herein again.
[0284] In a specific implementation, in the third request
message, the fourth object field includes a VLAN identi-
fier, the fourth operation field includes information whose
indication operation type is a fifth steering request, and
the fourth operation attribute field includes the identifier
of the target UP. For a specific implementation, refer to
detailed descriptions in the embodiment shown in FIG.
6, and details are not described herein again.
[0285] In a specific implementation, in the third request
message, the fourth object field includes a VLAN identi-
fier, the fourth operation field includes information whose
indication operation type is a sixth steering request, and
the fourth operation attribute field includes the identifier
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of the target UP. For a specific implementation, refer to
detailed descriptions in the embodiment shown in FIG.
6, and details are not described herein again.
[0286] It should be noted that for specific content such
as an execution process of the SF, refer to descriptions
in the foregoing method embodiments of this application.
Details are not described herein again.
[0287] In addition, the processor 1101 may be a central
processing unit, a general-purpose processor, a digital
signal processor, an application-specific integrated cir-
cuit, a field programmable gate array or another program-
mable logic device, a transistor logic device, a hardware
component, or any combination thereof. The processing
module may implement or execute various example log-
ical blocks, modules, and circuits described with refer-
ence to content disclosed in this application. Alternative-
ly, the processor may be a combination of processors
implementing a computing function, for example, a com-
bination of one or more microprocessors, or a combina-
tion of a digital signal processor and a microprocessor.
A person skilled in the art may clearly understand that,
for the purpose of convenient and brief description, for
detailed working processes of the foregoing system, ap-
paratuses, and units, refer to corresponding processes
in the foregoing method embodiments. Details are not
described herein again.
[0288] FIG. 12 is a schematic diagram of a specific
logical structure of a broadband network gateway BNG
1200 in the foregoing embodiments according to an em-
bodiment of this application. The broadband network
gateway BNG 1200 may include but is not limited to a
control plane entity CP 1201 and a user plane steering
function entity USF 1202. In a specific implementation,
the BNG 1200 may further include an SDN controller
1203 and a steering function entity SF 1204. For specific
implementations of the control plane entity CP 1201, the
user plane steering function entity USF 1202, the SDN
controller 1203, and the steering function entity SF 1204,
refer to corresponding processes in the foregoing method
embodiments. Details are not described herein again.
[0289] A person skilled in the art may clearly under-
stand that, for the purpose of convenient and brief de-
scription, for detailed working processes of the foregoing
system, apparatuses, and units, refer to corresponding
processes in the foregoing method embodiments. Details
are not described herein again.
[0290] An embodiment of this application further pro-
vides a computer-readable storage medium storing one
or more computer-executable instructions. When the
computer-executable instructions are executed by a
processor, the processor performs the method according
to any specific implementation of the foregoing method
embodiments.
[0291] An embodiment of this application further pro-
vides a computer program product storing one or more
computer-executable instructions. When the computer-
executable instructions are executed by a processor, the
processor performs the method according to any specific

implementation of the foregoing method embodiments.
[0292] This application further provides a chip system.
The chip system includes a processor. The processor
may include a baseband processor (BP, baseband proc-
essor). For example, the processor may further include
an application processor (AP, application processor).
The processor is configured to support the communica-
tion apparatus to implement a function in any specific
implementation of the foregoing method embodiments.
In a specific design, the chip system may further include
a memory. The memory is configured to store necessary
program instructions and data. The chip system may in-
clude a chip, or may include a chip and another discrete
component.
[0293] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed sys-
tem, apparatus, and method may be implemented in oth-
er manners. For example, the described apparatus em-
bodiments are merely examples. For example, division
into units is merely logical function division and may be
other division during actual implementation. For exam-
ple, a plurality of units or components may be combined
or integrated into another system, or some features may
be ignored or not performed. In addition, the displayed
or discussed mutual couplings or direct couplings or com-
munication connections may be implemented through
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electrical, mechanical, or other forms.
[0294] Units described as separate parts may or may
not be physically separate, and parts displayed as units
may or may not be physical units, may be located in one
position, or may be distributed on a plurality of network
units. Some or all of the units may be selected based on
actual requirements to achieve the objectives of the so-
lutions of the embodiments.
[0295] In addition, functional units in the embodiments
of this application may be integrated into one processing
unit, or each of the units may exist alone physically, or
two or more units may be integrated into one unit. The
integrated unit may be implemented in a form of hard-
ware, or may be implemented in a form of a software
functional unit.
[0296] When the integrated unit is implemented in the
form of a software functional unit and is sold or used as
an independent product, the integrated unit may be
stored in a computer-readable storage medium. Based
on such an understanding, the technical solutions of this
application essentially, or the part contributing to the cur-
rent technology, or all or some of the technical solutions
may be implemented in the form of a software product.
The computer software product is stored in a storage
medium and includes several instructions for instructing
a computer device (which may be a personal computer,
a server, or a network device) to perform all or some of
the steps of the methods described in the embodiments
of this application. The foregoing storage medium in-
cludes: any medium that can store program code, such
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as a USB flash drive, a removable hard disk, a read-only
memory (Read-Only Memory, ROM), a random access
memory (Random Access Memory, RAM), a magnetic
disk, or an optical disc.

Claims

1. A communication method, applied to a control plane
entity CP, wherein the CP is comprised in a broad-
band network gateway BNG, the BNG further com-
prises a user plane steering function entity USF, and
the method comprises:

sending, by the CP, a first message to the USF,
wherein the first message comprises end user
information, and the end user information com-
prises user access information and service level
agreement SLA information;
receiving, by the CP, a first request message
from the USF, wherein the first request message
comprises an identifier of a target user plane
entity UP, and the target UP is associated with
an end user; and
processing, by the CP, a connection between
the end user and the target UP based on the
identifier of the target UP.

2. The method according to claim 1, wherein the first
message comprises a first object field, a first oper-
ation field, and a first operation attribute field; and
the first request message comprises a second object
field, a second operation field, and a second opera-
tion attribute field.

3. The method according to claim 2, wherein

in the first message, the first object field com-
prises the user access information and the SLA
information, the SLA information comprises ini-
tial SLA information, and the first operation field
comprises information whose indication opera-
tion type is user online; and
in the first request message, the second object
field comprises the user access information, the
second operation field comprises information
whose indication operation type is a first steering
request, and the second operation attribute field
comprises the identifier of the target UP.

4. The method according to claim 2, wherein

in the first message, the first object field com-
prises the user access information and the SLA
information, the SLA information comprises SLA
update information, and the first operation field
comprises information whose indication opera-
tion type is user SLA update; and

in the first request message, the second object
field comprises the user access information, the
second operation field comprises information
whose indication operation type is a second
steering request, and the second operation at-
tribute field comprises the identifier of the target
UP.

5. The method according to any one of claims 1 to 4,
wherein the user access information comprises a
steering function entity SF identity ID, QinQ informa-
tion, and an initial user plane entity UP ID.

6. The method according to claim 5, wherein the user
access information further comprises at least one of
the following:
network segment information, a group UP ID, and
an access interface ID.

7. A communication method, applied to a user plane
steering function entity USF, wherein the USF is
comprised in a broadband network gateway BNG,
the BNG further comprises a control plane entity CP,
and the method comprises:

receiving, by the USF, a first message from the
CP, wherein the first message comprises end
user information, and the end user information
comprises user access information and service
level agreement SLA information;
determining, by the USF based on the first mes-
sage, a target user plane entity UP associated
with an end user; and
sending, by the USF, a first request message to
the CP, wherein the first request message com-
prises an identifier of the target UP.

8. The method according to claim 7, wherein the first
message comprises a first object field, a first oper-
ation field, and a first operation attribute field; and
the first request message comprises a second object
field, a second operation field, and a second opera-
tion attribute field.

9. The method according to claim 8, wherein

in the first message, the first object field com-
prises the user access information and the SLA
information, the SLA information comprises ini-
tial SLA information, and the first operation field
comprises information whose indication opera-
tion type is user online; and
in the first request message, the second object
field comprises the user access information, the
second operation field comprises information
whose indication operation type is a first steering
request, and the second operation attribute field
comprises the identifier of the target UP.
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10. The method according to claim 8, wherein

in the first message, the first object field com-
prises the user access information and the SLA
information, the SLA information comprises SLA
update information, and the first operation field
comprises information whose indication opera-
tion type is user SLA update; and
in the first request message, the second object
field comprises the user access information, the
second operation field comprises information
whose indication operation type is a second
steering request, and the second operation at-
tribute field comprises the identifier of the target
UP.

11. The method according to any one of claims 7 to 10,
wherein the user access information comprises a
steering function entity SF identity ID, media access
control layer MAC information, QinQ information,
and an initial user plane entity UP ID.

12. The method according to claim 11, wherein the user
access information further comprises at least one of
the following:
network segment information, a group UP ID, and
an access interface ID.

13. The method according to any one of claims 7 to 10,
wherein the BNG further comprises a software-de-
fined network SDN controller, and after the receiving,
by the USF, a first message from the CP, the method
further comprises:

determining, by the USF based on the first mes-
sage, an identifier of a target steering function
entity SF associated with the end user and a
virtual local area network VLAN identifier of the
end user; and
sending, by the USF, a second request message
to the SDN controller, wherein the second re-
quest message comprises the VLAN identifier,
the identifier of the target SF, and the identifier
of the target UP.

14. The method according to claim 13, wherein the sec-
ond request message comprises a third object field,
a third operation field, and a third operation attribute
field.

15. The method according to claim 14, wherein
in the second request message, the third object field
comprises the VLAN identifier, the third operation
field comprises information whose indication opera-
tion type is a third steering request, and the third
operation attribute field comprises the identifier of
the target SF and the identifier of the target UP.

16. The method according to claim 14, wherein
in the second request message, the third object field
comprises the VLAN identifier, the third operation
field comprises information whose indication opera-
tion type is a fourth steering request, and the third
operation attribute field comprises the identifier of
the target SF and the identifier of the target UP.

17. A communication method, applied to a software-de-
fined network SDN controller, wherein the SDN con-
troller is comprised in a broadband network gateway
BNG, the BNG further comprises a control plane en-
tity CP and a user plane steering function entity USF,
and the method comprises:

receiving, by the SDN controller, a second re-
quest message from the USF, wherein the sec-
ond request message comprises a virtual local
area network VLAN identifier, an identifier of a
target steering function SF, and an identifier of
a target user plane entity UP; and
processing, in the target SF by the SDN control-
ler, a connection between an end user corre-
sponding to the virtual local area network VLAN
identifier and the target UP based on the second
request message.

18. The method according to claim 17, wherein the sec-
ond request message comprises a third object field,
a third operation field, and a third operation attribute
field.

19. The method according to claim 18, wherein
in the second request message, the third object field
comprises the VLAN identifier, the third operation
field comprises information whose indication opera-
tion type is a third steering request, and the third
operation attribute field comprises the identifier of
the target SF and the identifier of the target UP.

20. The method according to claim 18, wherein
in the second request message, the third object field
comprises the VLAN identifier, the third operation
field comprises information whose indication opera-
tion type is a fourth steering request, and the third
operation attribute field comprises the identifier of
the target SF and the identifier of the target UP.

21. The method according to any one of claims 17 to 20,
wherein the BNG further comprises the target SF,
and the processing, in the target SF by the SDN con-
troller, a connection between an end user corre-
sponding to the virtual local area network VLAN iden-
tifier and the target UP based on the second request
message comprises:
sending, by the SDN controller, a third request mes-
sage to the target SF, wherein the third request mes-
sage comprises the VLAN identifier and the identifier
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of the target UP.

22. The method according to claim 21, wherein the third
request message comprises a fourth object field, a
fourth operation field, and a fourth operation attribute
field.

23. The method according to claim 22, wherein
in the third request message, the fourth object field
comprises the VLAN identifier, the fourth operation
field comprises information whose indication opera-
tion type is a fifth steering request, and the fourth
operation attribute field comprises the identifier of
the target UP.

24. The method according to claim 22, wherein
in the third request message, the fourth object field
comprises the VLAN identifier, the fourth operation
field comprises information whose indication opera-
tion type is a sixth steering request, and the fourth
operation attribute field comprises the identifier of
the target UP.

25. A control plane entity CP, wherein the CP is com-
prised in a broadband network gateway BNG, the
BNG further comprises a user plane steering func-
tion entity USF, and the CP comprises:

a sending unit, configured to send a first mes-
sage to the USF, wherein the first message com-
prises end user information, and the end user
information comprises user access information
and service level agreement SLA information;
a receiving unit, configured to receive a first re-
quest message from the USF, wherein the first
request message comprises an identifier of a
target user plane entity UP, and the target UP
is associated with an end user; and
a processing unit, configured to process a con-
nection between the end user and the target UP
based on the identifier of the target UP.

26. The CP according to claim 25, wherein the first mes-
sage comprises a first object field, a first operation
field, and a first operation attribute field; and
the first request message comprises a second object
field, a second operation field, and a second opera-
tion attribute field.

27. The CP according to claim 26, wherein

in the first message, the first object field com-
prises the user access information and the SLA
information, the SLA information comprises ini-
tial SLA information, and the first operation field
comprises information whose indication opera-
tion type is user online; and
in the first request message, the second object

field comprises the user access information, the
second operation field comprises information
whose indication operation type is a first steering
request, and the second operation attribute field
comprises the identifier of the target UP.

28. The CP according to claim 26, wherein

in the first message, the first object field com-
prises the user access information and the SLA
information, the SLA information comprises SLA
update information, and the first operation field
comprises information whose indication opera-
tion type is user SLA update; and
in the first request message, the second object
field comprises the user access information, the
second operation field comprises information
whose indication operation type is a second
steering request, and the second operation at-
tribute field comprises the identifier of the target
UP.

29. The CP according to any one of claims 25 to 28,
wherein the user access information comprises a
steering function entity SF identity ID, media access
control layer MAC information, QinQ information,
and an initial user plane entity UP ID.

30. The CP according to claim 29, wherein the user ac-
cess information further comprises at least one of
the following:
network segment information, a group UP ID, and
an access interface ID.

31. A user plane steering function entity USF, wherein
the USF is comprised in a broadband network gate-
way BNG, the BNG further comprises a control plane
entity CP, and the USF comprises:

a receiving unit, configured to receive a first
message from the CP, wherein the first message
comprises end user information, and the end us-
er information comprises user access informa-
tion and service level agreement SLA informa-
tion;
a processing unit, configured to determine,
based on the first message, a target user plane
entity UP associated with an end user; and
a sending unit, configured to send a first request
message to the CP, wherein the first request
message comprises an identifier of the target
UP.

32. The USF according to claim 31, wherein the first
message comprises a first object field, a first oper-
ation field, and a first operation attribute field; and
the first request message comprises a second object
field, a second operation field, and a second opera-
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tion attribute field.

33. The USF according to claim 32, wherein

in the first message, the first object field com-
prises the user access information and the SLA
information, the SLA information comprises ini-
tial SLA information, and the first operation field
comprises information whose indication opera-
tion type is user online; and
in the first request message, the second object
field comprises the user access information, the
second operation field comprises information
whose indication operation type is a first steering
request, and the second operation attribute field
comprises the identifier of the target UP.

34. The USF according to claim 32, wherein

in the first message, the first object field com-
prises the user access information and the SLA
information, the SLA information comprises SLA
update information, and the first operation field
comprises information whose indication opera-
tion type is user SLA update; and
in the first request message, the second object
field comprises the user access information, the
second operation field comprises information
whose indication operation type is a second
steering request, and the second operation at-
tribute field comprises the identifier of the target
UP.

35. The USF according to any one of claims 31 to 34,
wherein the user access information comprises a
steering function entity SF identity ID, media access
control layer MAC information, QinQ information,
and an initial user plane entity UP ID.

36. The USF according to claim 35, wherein the user
access information further comprises at least one of
the following:
network segment information, a group UP ID, and
an access interface ID.

37. The USF according to any one of claims 31 to 34,
wherein the BNG further comprises a software-de-
fined network SDN controller;

the processing unit is further configured to de-
termine, based on the first message, an identifier
of a target steering function entity SF associated
with the end user and a virtual local area network
VLAN identifier of the end user; and
the sending unit is further configured to send a
second request message to the SDN controller,
wherein the second request message compris-
es the VLAN identifier, the identifier of the target

SF, and the identifier of the target UP.

38. The USF according to claim 37, wherein the second
request message comprises a third object field, a
third operation field, and a third operation attribute
field.

39. The USF according to claim 38, wherein
in the second request message, the third object field
comprises the VLAN identifier, the third operation
field comprises information whose indication opera-
tion type is a third steering request, and the third
operation attribute field comprises the identifier of
the target SF and the identifier of the target UP.

40. The USF according to claim 38, wherein
in the second request message, the third object field
comprises the VLAN identifier, the third operation
field comprises information whose indication opera-
tion type is a fourth steering request, and the third
operation attribute field comprises the identifier of
the target SF and the identifier of the target UP.

41. A software-defined network SDN controller, wherein
the SDN controller is comprised in a broadband net-
work gateway BNG, the BNG further comprises a
control plane entity CP and a user plane steering
function entity USF, and the SDN controller compris-
es:

a transceiver unit, configured to receive a sec-
ond request message from the USF, wherein
the second request message comprises a virtual
local area network VLAN identifier, an identifier
of a target steering function SF, and an identifier
of a target user plane entity UP; and
a processing unit, configured to process, in the
target SF, a connection between an end user
corresponding to the virtual local area network
VLAN identifier and the target UP based on the
second request message.

42. The SDN controller according to claim 41, wherein
the second request message comprises a third ob-
ject field, a third operation field, and a third operation
attribute field.

43. The SDN controller according to claim 42, wherein
in the second request message, the third object field
comprises the VLAN identifier, the third operation
field comprises information whose indication opera-
tion type is a third steering request, and the third
operation attribute field comprises the identifier of
the target SF and the identifier of the target UP.

44. The SDN controller according to claim 42, wherein
in the second request message, the third object field
comprises the VLAN identifier, the third operation
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field comprises information whose indication opera-
tion type is a fourth steering request, and the third
operation attribute field comprises the identifier of
the target SF and the identifier of the target UP.

45. The SDN controller according to any one of claims
41 to 44, wherein the BNG further comprises the
target SF, and that the SDN controller processes, in
the target SF, a connection between an end user
corresponding to the virtual local area network VLAN
identifier and the target UP based on the second
request message comprises:
sending, by the SDN controller, a third request mes-
sage to the target SF, wherein the third request mes-
sage comprises the VLAN identifier and the identifier
of the target UP.

46. The SDN controller according to claim 45, wherein
the third request message comprises a fourth object
field, a fourth operation field, and a fourth operation
attribute field.

47. The SDN controller according to claim 46, wherein
in the third request message, the fourth object field
comprises the VLAN identifier, the fourth operation
field comprises information whose indication opera-
tion type is a fifth steering request, and the fourth
operation attribute field comprises the identifier of
the target UP.

48. The SDN controller according to claim 46, wherein
in the third request message, the fourth object field
comprises the VLAN identifier, the fourth operation
field comprises information whose indication opera-
tion type is a sixth steering request, and the fourth
operation attribute field comprises the identifier of
the target UP.

49. A control plane entity CP, comprising:

a processor and a memory, wherein
the memory is configured to store program in-
structions; and
the processor is configured to execute the pro-
gram instructions, and the communication ap-
paratus is enabled to implement the method ac-
cording to any one of claims 1 to 6.

50. A user plane steering function entity USF, compris-
ing:

a processor and a memory, wherein
the memory is configured to store program in-
structions; and
the processor is configured to execute the pro-
gram instructions, and the communication ap-
paratus is enabled to implement the method ac-
cording to any one of claims 7 to 16.

51. A software-defined network SDN controller, com-
prising:

a processor and a memory, wherein
the memory is configured to store program in-
structions; and
the processor is configured to execute the pro-
gram instructions, and the communication ap-
paratus is enabled to implement the method ac-
cording to any one of claims 17 to 24.

52. A broadband network gateway BNG, comprising the
control plane entity CP according to any one of
claims 25 to 30 and the user plane steering function
entity USF according to any one of claims 31 to 40.

53. The BNG according to claim 52, wherein the BNG
further comprises the software-defined network SDN
controller according to any one of claims 41 to 48.

54. A computer program product comprising instruc-
tions, wherein when the computer program product
runs on a computer, the computer is enabled to per-
form the method according to any one of claims 1 to
6, or the computer is enabled to perform the method
according to any one of claims 7 to 16, or the com-
puter is enabled to perform the method according to
any one of claims 17 to 24.

55. A computer-readable storage medium, wherein the
computer-readable storage medium is configured to
store program instructions; and when the program
instructions are run on a computer, the computer is
enabled to perform the method according to any one
of claims 1 to 6, or the computer is enabled to perform
the method according to any one of claims 7 to 16,
or the computer is enabled to perform the method
according to any one of claims 17 to 24.
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